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Translator’s notes:
In his memoir, de Loriol frequently referred to Paul Choffat. Léon Paul Choffat (14 May
1849 – 6 June 1919) was born in Porrentruy, canton of Jura, in French-speaking Switzerland.
He completed the courses in Chemistry and Natural Sciences at the Federal Polytechnic School
of Zurich and the University of Zurich in 1876. At the International Congress of Geology in
Paris in 1878, he met Portuguese geologist Carlos Ribeiro, president of the Kingdom
Geological Commission, who invited him to visit Portugal for the special purpose of studying
the stratigraphy of Jurassic terrain. Choffat settled in Portugal and spent most of his scientific
career there where he died. He made substantial contributions to Portuguese geology.
de Loriol referred to the Stellerides, along with the Echinoids and Crinoids in the text: p.
127. “Les terrains jurassiques du Portugal n'ont fourni, jusqu'ici, que des pièces très rares
appartenant à des espèces de Stellérides.” (The Jurassic terrains of Portugal have provided,
until now, only very rare pieces belonging to the species of Stellerides.)
de Loriol referred to the asteroids in the Introduction: p. 1. “Le chiffre des espèces
d'Astérides est très faible.” (The number of species of asteroids is very low.) and in the General
Considerations of the Jurassic Echinoderms: p. 173. “. . . elle renferme 95 espèces d'Echinides
endocycliques, 16 espèces seulement d'Echinides exocycliques, 1 espèce d'Astérie, et 34
espèces de Crinoïdes.” (It contains 95 species of endocyclic echinoids, only 16 species of
exocyclic echinoids, 1 species of asteroids, and 34 species of crinoids.) Neither holothuroids
nor ophiuroids are included in the memoir.
de Loriol frequently used the word “impression”. E.g.: p. 134. “Les impressions du
ligament interarticulaire, mal limitées, se trouvent sur un plan tout à fait horizontal,” (The
impressions of the interarticular ligament, poorly limited, are found on a completely horizontal
surface.) p. 142. “Impressions du ligament interarticulaire étroites, profondes, un peu
sinueuses.” (Impressions of the interarticular ligament, narrow, deep, a little sinuous.)
A specific definition of “impression” in French is applicable here: Larousse Dictionnaire
de Français defines it as “Marque laissée par un objet qui appuie ou est pressé sur un autre.”
(Mark left by an object that is applied or is pressed on another.)
This is also one of the definitions of “impression” in English: Merriam Webster
Dictionary. “A stamp, form, or figure resulting from physical contact. An imprint.”
Consequently, I have not changed “impression” in the translation.
de Loriol’s use of “chagrin” is notable: The translation of “chagrin” in Larousse
Dictionnaire Bilingus is: “Sad, sorrowful, woeful. Ill-tempered, quarrelsome.”
Merriam Webster defines “chagrin” as “disquietude or distress of mind caused by
humiliation, disappointment, or failure.”
These definitions clearly are not appropriate here. In The New Cassell’s French
Dictionary, one definition of “chagriner” is “To make (a skin) into shagreen.” “Shagreen” is
defined in the Merriam-Webster Dictionary as “An untanned leather covered with small round
granulations. The rough skin of various sharks and rays when covered with small close-set
tubercles.”

This is sense in which I have translated the word. E.g.: p. 18. “. . . les intervalles sont
occupés par des lignes granuleuses qui forment un chagrin d'une grande finesse.” (The intervals
are filled with granular lines that form a granular surface of great fineness.) and p. 100. “Le
test est mince et entièrement couvert partout d'une sorte de chagrin dont les granulations, d’une
finesse extreme.” (The test is thin and entirely covered by a surface of extremely fine granules.)
Because de Loriol used “radiole” for “spine”, I have used “spinelet” where he used
“epine”. E.g. p. 16. “. . . c'est le Cidaris Basseti, Cotteau, du Séquanien d'Angoulême, grand
radiole de même forme, mais dont la tige est couverte de séries d'épines pointues, . . .” (. . . it
is Cidaris Basseti, Cotteau, of the Sequanian of Angoulême, large spine of the same form, but
whose stalk is covered with series of pointed spinelets.)

I thank Michel Jangoux, Thomas Saucède and Jean-Pierre Féral for their help.

INTRODUCTION
__________

After the publication of a preceding memoir, in which I described the echinoderms of the
Cretaceous beds of Portugal, the Commission of Geological Works has kindly confided to me
the study of the echinoderms of Jurassic beds. For this purpose, it has sent me the specimens
of its collections, as well as a part of those of the National Museum, thanks to the kindness of
its director, Pereira de Costa, and to that of the naturalist of this establishment, Jacintho Pedro
Gomes.
This considerable material has a great interest because the Jurassic echinoid fauna is
completely unknown. It is thus a new debt of gratitude that I have toward the Commission of
Geological Works and its eminent director, Delgado. I have also sincere thanks to address to
Paul Choffat for the care that he has kindly taken in collecting the specimens and sending them
to me.
We cannot say that the number of species collected is very great, if we compare it to that
of the echinoids of the Jurassic beds of France, for example. We can explain this by the
difference that exists in the territorial surface and by the proportionally less development of
the beds that, elsewhere, are richer. It is also necessary to observe that the investigations, active
in these last years, have been at that level for a relatively short time. There remains, certainly,
many fossiliferous localities to discover, and it is probable that many discoveries remain to be
made in the deposits that have already been exploited. I sincerely hope that the work that I now
publish is only a waiting stone. I have confidence that by the activity of the Commission of
Geological Works and the impetus it cannot fail to give, new and rich material will still be
collected, and that supplements will be necessary subsequently to make them known.
Most of the species that I have studied belong to endocyclic or regular echinoids. We can
consider as abnormal the relatively very low number of exocyclic echinoids, either in
themselves or in comparison to the others. In the various countries whose echinoid fauna is
well known, the proportion is very different.
The number of asteroid species is very low.
That of crinoids species is not very great either.
Approximately half of all the species appear to be new to science. The number of those
that remain, already known and cited elsewhere is sufficient to contribute to the effective
establishment of parallelism of the beds that contain them. I shall strive to take advantage of
this and, at the end of my memoir, I shall present stratigraphic conclusions that appear to me
can be deduced from their presence in the various levels. The latter have always been
mentioned very scrupulously by Choffat and, in naming them I have followed exactly those
indications that he has given me.

Choffat, not having finished the study of Portuguese malm, some of these names are still
unpublished. Perhaps it will be necessary to modify, or even delete some, but these eventual
changes will only relate to the lower stratigraphic divisions. However, to know the precise
level of each species, it will be good to refer to the stratigraphic monographs that Choffat will
soon publish.
The species cited in the stratigraphic publications of Choffat have been brought into
synonymy according to my identifications made some years ago. I have modified a good
number of these identifications after new study and new material.

__________

REGULAR ECHINOIDS
___________
CIDARIS CUCUMIFERA, Agassiz.
Pl. 1, fig. 1.

Synonymy
Cidaris cucumifera, Agassiz, 1840. Catal. Ectyp. Ech. mus. néoc., p. 10.
“
“
Agassiz, 1840. Echinodermes foss. de la Suisse, II, p. 70, pl. 21, fig. 27.
Cidaris courtaudina, Cotteau, 1849. Études sur les Echin. foss. de l'Yonne, v. I, p. 41, pl. 2, fig. 1–2.
Cidaris suboclata, d'Orbigny, 1850. Prodrome, v. I, p. 291.
Cidaris cottaldina, Desor, 1856. Synopsis des Echin. foss., p. 8.
Cidaris cucumifera. P. de Loriol, 1868, in Desor et P. de Loriol, Echinologie helvétique, I, p. 5, pl. 1, fig. 6–13.
“
”
Cotteau, 1875. Paléontologie française, Terr. jurassiques, v. x, I, p. 31 and 430, pl. 147
and pl. and pl. 148, fig. 110.
(See in this work the synonymy of the species, to which should be added):
Cidaris cucumifera, Moesch, 1874, der Südliche Aargauer Jura, p. 32, Aargauer Jura, suppl., p. 21, 29, Beiträge
zur geol. Karte der Sclvweiz 10te. Liefs.)
Cidaris authentica, Quenstedt, (non Desor), 1875. Petrefacten Kunde Deutschlands, III, Echiniden, p. 190.
pl. 68, fig. 57 and 58.
Cidaris cucumifera, Cotteau, 1881. Catalogue des Echin. jurass. de Normandie, p. 8.
“
“
Cotteau, 1886. Catalogue des Echin. jurass. de Lorraine, (Congrès de l'Assoc. franc, à
Nancy), p. 3.

I know only a fragment of the test, too incomplete to furnish the dimensions of the
specimen, but permitting however to recognize, in a very sufficient manner, the characters of
the species.
The form is obviously depressed, with a height of approximately 16 mm.
Curved poriferous zone, narrow, sunken.
Ambulacral areas also curved with only two series of small, dense granules.
Interambulacral areas wide. The number of tubercles is no more than 4 to 5 for each of
the two series. The scrobiculae, rounded, deep, without being very developed, are surrounded
by a circle of apparent granules, dense although clearly separated. The mamelon is, relatively,
very large and protruding, finely perforated and slightly crenellated at the base. The scrobicular
circles touch the poriferous zones. The miliary zone is absent at the top. At the ambitus it is
enlarged and has some small granules, but I do not see clearly in this region.
We distinguish the auricles. They are not very high, wide and very separated.
Similarities and differences. — The sole fragment of the test of this species that I have
had to examine, although incomplete, has very exactly the characters of the species. Compared
to a good typical specimen, it has not shown me the least difference. It is singular that none of

the spines characteristic of Cidaris cucumifera have been found with the test because they are
they are usually abundant in the localities where the species lives.
Locality. — Péniche.
Aalenian stage.
Localities outside Portugal. — Feuguerolles (Calvados).—Langres, etc. (The. Marne).
Vicinity of Besançon. (Doubs). Numerous localities in France. —Vorbourg near Délémont
(Jura Bernois), and various localities in Switzerland.
Bajocian stage.

CIDARIS ZSCHOKKEI, Desor.
Pl. 1, fig. 2.
Synonymy.
Cidaris Zschokkei, Desor, 1856. Synopsis des Ech. foss., p. 26.
“
“
E. Desor and P. de L., Echinologie helvétique, I, T. jurassiques, p. 8, pl. 1, fig. 14.
“
“
Cotteau, 1875. Paléontol. française, Terr. jurass., v. x, I, p. 42, pl. 150.
“
“
Cotteau, 1886. Catal. des Echin. jurass. de la Lorraine, (Assoc. française pour l'avancement
des Sciences, Congrès de Nancy), p. 3, pl. 1, fig. 1.
Dimensions
(Spines)
Diameter of the stalk . . . . . . . . . . . . . . . . . . . 3 mm.

Spine elongated, slender, cylindrical. Stalk with about a dozen rather protruding ribs,
with about a dozen spinelets, elongated, rather close together, not appearing very sharp even
where abrasion does not seem to have affected them. The intervals, very finely striated
longitudinally, are wider than the ribs themselves. The collar, not very long, rather narrow, is
rough in the specimen described. It is the same for the bouton whose crenellated articulating
facet we can see however.
Similarities and differences. — I have only a single fragment of spine to refer to this
species. It has all the characters of those that have been descried under this name. Its
ornamentation is, perhaps, a little more delicate than usual, but I cannot see there a reason for
separation. However, it would be desirable to find this species in the Aalenian beds of Portugal
to confirm if more spines and the test confirm my identification. The recent finding (Cotteau,
Ech. de Lorraine, loc. cit.) of a specimen still having numerous spines definitely confirms the
association of the test and the spines, already established, but in a less conclusive manner.
Locality. — Péniche.
Aalénian stage.

Localities outside Portugal. — Langres (Hte. Marne).—Tennie (Sarthe).— Several other
localities in France. — Schauenbourg, Vorbourg, etc. (Jura Bernois).—Brot. (Neuchatel), etc.
Switzerland).
Bajocian stage.
St. Ursanne. Movelier. Jura Bernois). Switzerland.
Bathonian stage. (Spines).

CIDARIS SPINULOSA, Roemer
Pl. I, fig. 3-4
Synonymy
Cidarites spinulosa, Roemer, 1836. Die Versteinerungen des Norddeutschen Oolithengebirges, p. 26, pl. 1, fig.
16.
Cidaris spinulosa, Dames, 1872. Die Echiniden des Nordw. Deutschlandes, in Zeitsehr. der deutschen geol.
Gesell. v. xxiv, p. 99, pl. 5, fig. 3.
“
“
Gotteau, 1875. Paléontologie française, Terr. jurass., v. x, I, p. 37, pl. 148, fig. 11–20, and
pl. 149.
(See in this work the synonymy of the species).

I refer to this species two fragments of spines. In one, 13 mm long, the stalk is 4 mm in
diameter. It is cylindrical, covered with longitudinal striations of extreme fineness, regular,
invisible to the naked eye. It is armed with erect spinelets, long, robust, sparse, separated.
In the other specimen, the diameter of the stalk is 6 mm. It is also cylindrical and, with a
height of 28 mm above the ring of the bouton, we see a spine similar to that of the other
fragment. All the surface appears smooth, but it is in reality, as in the other spine, covered with
exceedingly find longitudinal striations that we see on one point. I cannot distinguish the edges
of a definitive collar. The bouton is very wide, with a strongly protruding ring. I cannot see its
height and, consequently, I do not know the articulating facet.
Similarities and differences. — These two fragments of spines have well the characters
of Cidaris spinulosa because, as Cotteau indicates, if, in general, the surface is rather covered
with irregular wrinkles, it also shows itself in some specimens covered with very fine regular
striations. In the larger of the two spines described, the spinelet is found at a considerable
height above the bouton, but this may be due to its large size. The spines are also near those of
Cid. armata, Cotteau, of the Middle Lias, whose spines only appear less robust. This is not a
character of any value. If I have not neglected these two incomplete spines, it is because the
test to which the spines of Cid. spinulosa are perfectly known. If one day we find fragments in
the locality where the spines came from, it would be useful to know if they have been
encountered there and we are definitively assured that they belong to the same species.
Dames (loc. cit.) thinks that the spines illustrated by Roemer could belong to Rhabd.
anglosuevica, Oppel that is the same as Rhabd. horrida. Now that the test of Cid. spinulosa is
known, there can be no ambiguity, unless however the spines collected in Hanover are not
identical to those of France and Switzerland, which I have not been able to verify.
Locality: — Péniche.
Aalenian stage.

Localities outside Portugal. — Tour of Pré. (Yonne). — Langres, (Hte. Marne). —
Several other localities in France. — Galgenberg, (Hanover). — Creux de Vorbourg. (Jura
Bernois). Brot. (Neuchatel). Switzerland.
.

CIDARIS LORTETI, Cotteau.
Pl. I, fig. 5-6
Synonymy
Cidaris Lorteti, Cotteau, 1875. Paléontologie française, Terr. jurass., v. x, I, p. 56, pl. 155, fig. 6–7.
Dimensions
(Spines)
Diameter of the stalk . . . . . . . . . . . 3 to 5 mm.

Spine cylindrical, slender, whose length is unknown. Stalk with small transverse ribs,
curving, fine, homogeneous, regular or meandering, and regular longitudinal striations, close
together, of extreme fineness, visible only with strong enlargement. The stalk is barely
constricted at the collar. This appears very short, but as the surface is rough in this area, I
cannot see if it is limited by a borrelet and if it is covered with striations. Bouton very short,
protruding ring. Articulating facet strongly crenellated.
Similarities and differences. Two fragments of spines, having the bouton, appear to me
to have to be related to this species. I did not discover any difference. It remains to make a
comparison of the base of the spines that does not exist in the fragment described by Cotteau.
In the spines of a neighboring species, Cidaris subundulosa, Cotteau, from the Middle Lias,
the transverse ribs are not continuous, but divided into small tubercles and very less regular.
A spine described by Cotteau under the name of Hemicidais Pacomei is still rather close,
but the transverse curved ribs are however different or, rather, they are striated and not with
ribs.
These various spines can all have belonged to Hemicidais. We still do not know which
are the tests to which they belong.
Locality. Péniche.
Aalenian stage.
Locality outside Portugal. — Mont Cindre, near Lyon.
Bajocian stage.

CIDARIS PENICHENSIS, P. de Loriol, 1889
Pl. I, fig. 8–9

Dimensions
(Spines)
Length of the largest fragment 42 mm. It perhaps reaches 50 mm.

Stalk subcylindrical, very gradually and slowly tapering toward the end, covered with
granules or, rather, small asperities, very fine, close together, well separated, but completely
scattered, showing no disposition to combine in longitudinal series except toward the top. The
surface is, in addition, very finely striated longitudinally. Collar short, narrow. Bouton small,
short. Its diameter is notably less than that of the stalk. Ring rather protruding. Articulating
facet crenellated.
Similarities and differences. — The two spines belonging to this species, that I have
under my eyes, identically the same characters. One of them is a little more fusiform than the
other. Their form greatly resembles that attributed to Cidaris Wrighti, Desor, but their
asperities are completely scattered instead of being grouped in regular series. In the spines of
Cid. Zschokkei, the stalk is still more uniformly cylindrical, the bouton a little greater diameter,
relatively to that of the stalk, the asperities forming regular longitudinal series. The spines of
Cid. Locardi, Cotteau, are equally covered with scattered asperities, not in series. But they are
much more protruding, more separated, sharper and rather more developed. Their collar is
longer and the bouton is wider, relatively to the diameter of the stalk. I do not think I can relate
the spines of Portugal to this species. I know no other to which we can relate it.
Locality. — Péniche.
Aalenian stage.

CIDARIS QUIAIOSENSIS, P. de Loriol, 1889
Pl. I, fig. 7

I describe under this name a very curious small spine that I unfortunately know only a
single incomplete specimen. It is not proven to me that it belongs to the genus Cidaris. It is a
presumption. The stalk is 3 mm long. It is nearly cylindrical at the top of the bouton, which no
longer exists. It is compressed strongly and gradually toward the end that is broken. Each of
the lateral edges has a series of rather long spinelets, thin, transverse, very close together like
the teeth of a saw. The surfaces are convex. One is covered with extremely fine granules or
vaguely aligned, forming a granulated covering of very great delicacy. The other has
longitudinal striations of an extreme fineness, whose intervals appear to be slightly granular.
All this ornamentation is invisible to the naked eye.
Similarities and differences. — I know no other described spine with which this can be
confused, which recalls those of Porocidais. I give it a name, although it is unique and
incomplete, because its characters are easily recognizable.

Among the spines of Cidaris bononiensis, Wright, of Kimmeridian, Cotteau (Paléont.
française) is a figure that has rather similar characters, without nevertheless being able to be
confused. We can conclude however that it is rather probable that that of Portugal belonged to
a Cidaris and also that it could be found on the same test with others very different.
As we have not found another urchin spine in the locality from which it comes, I cannot
say more.
Locality. — Quiaios.
Aalenian stage.

CIDARIS HONORINAE, Cotteau
Pl. I, fig. 10–13.
Synonymy
Cidaris Honorinae, Cotteau, 1877. Consid. gén. sur les Cidaris du Terr. jurass. de Normandie. Assoc.
franc, pour l'avancement des Se. Congrès du Havre, p. 480.
“
“
Cotteau, 1879. Note sur les Cidaridées jurass. de la France, Bull. Soc. géol. de Fr.
3e série, t. VII, p. 247.
“
“
Cotteau, 1880. Paléontologie française, Terr. jurass., t. X, I, p. 433, pl. 257, fig. 4–
10. pl. 258, fig. 1–4.
Cidaris cfr. Wrighti, Choffat, 1880. Lias et Dogger. Addenda to p. 44.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . 18 mm.

Another incomplete specimen of larger size. Test circular. Neither of the two known
specimens allows estimating the height. Poriferous zones a little undulating, sunken. Pores
small, arranged in pairs close together, each pair separated by a granule.
Ambulacral areas very narrow, undulating composed of very small plates that have, at
the ambitus in the larger individual, a small tubercle touching the poriferous zone and a small
granule at the other end. In the smaller individual, on the ventral surface, the tubercles touch
and there is no space in the middle of the area for granules.
Interambulacral areas wide. I cannot verify the number of tubercles in each of the two
series, the larger specimen being embedded in the rock for half its height and leaving visible
only the ventral surface. We distinguish three or two of the series, that allows making the
presumption that there were at least five per range. They are rather developed and remarkable
for the rather large and protruding mamelon, very rounded, sometimes finely perforated,
sometimes really imperforate. They appear lacking crenulations at the base. But on the large
specimen, I see a tubercle very crenulated beside another that is not at all. Circular scrobiculae,
not very extensive, depressed, surrounded by a circle of rounded granules, complete,
completely contiguous with the poriferous zones. The miliary zone is rather wide. It has rather
numerous granules and, relatively, well-developed.
On the same plate, on the side of one of the tests, is a fragment of a spine that we can
nearly certainly envisage as having belonged to this species. The stalk is subcylindrical with a

diameter of 2 ½ mm, although the surface is a little rough. We can distinguish a rather tall
collar, above which we recognize very fine granular ribs. The bouton is small, short, the ring
rather protruding. The articular facet relates perfectly to the tubercles. But as it is worn, we
cannot say if it was smooth or crenellated.
On other fragments of identical rock, from the same locality and the same level, we find
spines that certainly belong to the same species as the small fragment that I just mentioned.
The larger with a length of 27 mm. The stalk is subcylindrical and appears to taper very
gradually, nearly insensibly, toward the end. The diameter is 2 1/2 to 3 1/3 mm. The surface
is covered with small asperities of great fineness arranged in longitudinal series of perfect
regularity and an extreme delicateness. Toward the top, these granular series appear to change
into small smooth ribs. Collar rather tall, thin, covered with very fine longitudinal striations.
Bouton very small, ring rather protruding. The articular facet is crenellated on one of the
specimens. It is poorly preserved, or it looks smooth on the others.
Similarities and differences. — Two fragments of identical rock, very strong, whose
surface was corroded by atmospheric agents that have unearthed the fossils, have the two
fragments just mentioned, then the isolated plates of the test of the same species and the spine
described. On some others we see isolated spines. These materials, although not complete,
permit us however to deduce rather exactly the characters of the species to assure its identity
with Cidaris Honorinae. I find no difference. Cotteau says that the tubercles appear noncrenellated. Such is the case also for those of the Portuguese specimens, except for one.
However, many species of Cidaris have, on the same individual, some smooth tubercles and
others crenellated. Non-perforation is certain on some. I have previously referred these
specimens to Cid. Wrighti, Desor. It is incontestable that these two species have a great
similarity. It is not easy to very clearly distinguish them. I am not certain that, if we could
compare a little extensive series, we would not be able to unite them. I have referred to Cid.
Honorinae the specimens described because the debris that remains permits supposing that
their form is depressed like that of the test of the latter species and not elevated and swollen as
in Cid. Wrighti. The miliary zone is also a little wider and thus more granular. Finally, the
tubercles, similar in the mode of perforation, have perhaps a mamelon a little larger relatively
to the diameter of the scrobiculae. The spines, to judge by the small fragment that nearly
touches the test, and by those that are found on other fragment of the same rock, have some
characters identical to those of spines that have been Cid. Wrighti, but the ornamentation is
still more delicate. The small granular ribs that have the aspect of the teeth of a saw of extreme
fineness, are scarcely visible to the naked eye. However, the similarity makes all the more
probable the exactness of the association, that Wright has proposed, of the test and the spines
of Cid. Wrighti, although the latter has not been found with the first.
Locality. Cesareda.
Zone with Am. Parkinsoni. Bajocian stage.
Localities outside Portugal. — Ste Honorine des Perthes. (Calvados).
Bajocian stage.

CIDARIS PALLIATA, P. de Loriol, 1889
Pl. I, fig. 14
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35 mm

Test depressed, lowered.
Poriferous zones narrow, sunken, composed of very small pores, each pair separated by
a large granule.
Ambulacral areas narrow, with four rows of very small unequal granules, a little irregular.
The marginal rows are not more developed than the others.
Interambulacral areas very wide. I do not know them entirely. There were at least five
tubercles for each of the two rows. I see two of them on the dorsal surface, very well preserved.
Their scrobiculae are, relatively very small, rounded, very sunken. The mamelon, relatively
small, finely perforated, is not on a very high base, in a way that the protrusion that it makes
above the test is reduced. The neck is finely crenellated, but not always, because I see a tubercle
near the base of the test that is certainly smooth. I see only in part the tubercle that is found
exactly at the ambitus. It is a little more developed than the others. The two that are found on
the ventral surface are very small. The periphery of the scrobiculae is swollen. The granules
that form a circle all around are little developed, scarcely distinct from the others. Seeing the
smallness of the scrobiculae, the intermediary surface, either in the miliary zone or between
the scrobiculae in the vertical line, are very large. It is entirely covered with a very fine
granulation, very dense, very homogeneous that has also a rather large space between the
scrobiculae and the poriferous zones.
Similarities and differences. — I know, unfortunately, on a single specimen belonging to
this species and even it is far from being complete. It is divided in the middle, and a portion of
the surface of the preserved half is embedded in a very strong rock that cannot be removed.
The characters that we can see are, however, rather distinctive so that I have not believed it
necessary to neglect this fragment that certainly belongs to a very distinct species that will
always be able to be recognized with its very small, very sunken scrobicular, with the size of
the intermediary space covered with a very fine, very homogeneous granulation, with the
narrowness of its poriferous zones bordering the ambulacral areas with four rows of granules.
It must have resembled Cidaris Michaellis, Sorignet, that I know only by the description given
by the author, but it appears distinguished by its more elevated form (0.68 of the diameter
instead of 0.54); its ambulacral areas with found rows of granules whose externals are not more
developed than the others, then by its scrobicular granules scarcely distinct from those of the
miliary zone and, finally, by its small and not very protruding tubercles. In Cid. Caumonti,
Cotteau, the upper surface is more depressed, the periphery more swollen, the tubercles are
more numerous, the scrobiculae larger, the external granules of the ambulacral areas more
developed compared to the others. The specimen of Cid. Caumonti, illustrated by Cotteau in
the Supplement to the volume of Paléontologie française (Pal. fr., v. X, I, p. 435, pl. 258, fig.
5–6), is closer to the species from Portugal, without my thinking that it can be referred to it.
We note, finally, in Cid. langrunensis, Cotteau, some similarities with Cid. palliata, but the
form of the first is completely difference, its tubercles are more numerous, there are six very
regular rows of ambulacral granules, the circles of scrobicular granules are very distinct.

Locality. — Cesareda.
Bajocian stage. Zone with Am. Parkinsoni.

CIDARIS CESAREDENSIS, P. de Loriol, 1889
Pl. II, fig. 1-4

Synonymy

Cidaris cesaredensis, P. de L., sp. nov. in Choffat, 1880. Lias et Dogger to the north of the Tage, Addenda
to p. 44.
Dimensions
Diameter of one interambulacrum . . . . . . . . . . . . . . . . . . . . . . . . . 12 mm
Diameter of the spines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 to 8 mm.

The test of this species is represented only by a very well-preserved interambulacral area,
seen from the surface, in a way to show clearly the miliary zone. The diameter of this area is
12 mm. The height of the urchin was probably 14 to 15 mm. We distinguish, in each series,
four tubercles, but there were at least five. The corbiculae are circular, relatively very small
and a little depressed, nearly confluent, the coronal plates being short relatively to their width.
They are surrounded by incomplete circles of very small granules, not very apparent. The
mamelon is singularly large, rounded, perforated, entirely smooth, supported by a protruding
base that fills nearly entirely the scrobicula. Miliary zone very wide, not at all depressed along
the suture, appearing nearly a wide at the top and at the base as at the ambitus. It is filled by
numerous rather uniform granules, nearly as large as the scrobicular granules, accompanied by
very small tubercles. Two small series of granules are found even between the poriferous zones
and the scrobicular circles.
Around this fragment of test are spines that evidently belonged to it. I have others before
me, identical, more complete, isolated, on fragments of the same rock. These spines are more
or less fusiform, swollen, thick, rounded at the top. The stalk has strong longitudinal protruding
ribs, rounded, striated longitudinally and crenellated by protruding rings, close together, more
or less thick. These very regular ribs, about twenty in number, are separated by intervals a little
narrower than themselves and finely scaled. There is no collar nor any narrowing to the top of
the bouton. The ribs begin directly above the ring that is not protruding. The bouton has almost
no height and is scarcely more than the articulating facet, very large, completely smooth and
corresponding exactly to the mamelon of the tubercles just described. All the spines that I have
seen have exactly the same conformation.
Similarities and differences. — Cidaris cucumifera is certainly near Cid. cesaredensis,
but the test differs by the very great width of the miliary zone, the relative smallness of the
scrobiculae,the low height of the coronal plates. I cannot compare the ambulacral areas. As for
the spines, they have a similar form, but they are distinguished by the ornamentation of the
stalk, the defect of the collar and the absence of the usual constriction above the bouton that is
like zero.

Locality. — Cesareda.
Bajocian stage. Zone with Am. Parkinsoni.

CIDARIS CYMOSA, P. de Loriol, 1889
Pl. II, fig. 5
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . . . 20 mm.
Diameter of the stalk . . . . . . . . . . . . . . 3 ½ “.

Spine fusiform, but slightly swollen. Stalk ornamented, in the lower region, with
extremely fine granules, more or less in series. Toward half the length, they align in
longitudinal series that quickly transforms into sharp ribs whose protrusion increase toward
the end where they have the appearance of thin and long lamellae forming a coronal around
the top. Collar short, thin with a finely striated ring. Bouton not very developed, very short.
Ring not very protruding. Articulating facet a little rough, but appearing finely crenellated.
Similarities and differences. — I know only a single spine belonging to this species. It is
well-preserved and resembles none of those that have come to my attention. It is slightly
near some spines of Cidaris Koechlini, Cotteau, but it differs by its granules and the
absence of underling transverse striations. It also has some similarities with a variety of
spines of Cid. Pacomei, Cotteau, but the granules of the base are very much finer and the
lamellated ribs near the top are much closer together and finer. The spines described by
Cotteau under the name Hemicidais Lamerti have a similar form, but they are very
differently ornamented. Perhaps the spine that I just described also belongs to a
Hemicidaris.
Locality. — Cesareda.
Bajocian. Beds with Am. Parkinsoni.

CIDARIS TRUCULENTA, P. de Loriol, 1889
Pl. II, fig. 14
Synonymy
Cidaris cfr. spinulosa, Choflat, 1880. Lias et Dogger, p. 44.

Spine whose stalk, of unknown length, has a diameter of 5 mm. It is cylindrical and armed
with very robust spinelets, with a wide base, sharp, rather numerous, unequal. The largest
certainly equal the diameter of the stalk. They appear to have been arranged in whorls, with
others, smaller, in the intervals. The surface is covered with rather large granules, unequal,
sparse.

Similarities and differences. — It is not without hesitation that I have decided to establish
a new species for a fragment of a spine. However, it is so characteristic that we always
recognize it when we discover new specimens. It is Cidaris spinulosa Roemer, that it is closest,
but we do not refer it to this species because of its granular surface and its spinelets, arranged
whorls, must more robust and, relatively, rather longer. The spines of Rhabd. horrida, Merian,
that are spinose, always have however a completely different arrangement of the spinelets. The
latter are, relatively, much smaller and cannot be compared to these great thorns.
Locality. — Cesareda.
Beajocian stage. Beds with Am. Parkinsoni.

CIDARIS KOECHLINI, Cotteau
Pl. II, fig. 6
Synonymy
Cidaris Koechlini, Cotteau, 1862. Echinides nouveaux ou peu connus, I, p. 70, pl. 10, fig. 1.
Hemicidaris texta, Desor, in Greppin, 1867. Essai géologique sur le Jura Suisse, p. 49.
Cidaris Koechlini; E. Desor and P. de Loriol, 1868. Echinologie helvétique, I. Ech. jurassiques, p. 14,
pl. 2, fig. 7–10, pl. 13, fig. 4–7.
“
“
Moesch, 1874, der Aar gauer Jura, suppl., p. 23. (Beiträge zur geol. Karte der
Schweiz, 10te. Liefs.)
“
“
Cotteau, 1875. Paléontol. franc, terr. jurass., v. x, I, p. 85, pl. 164, fig. 12–18.
“
“
Cotteau, 1886. Catal. des Echin. jurass. de Lorraine, p. 4. Assoc. française pour
l'avt. des Sciences, Congrès de Nancy.
Dimensions
(Spines)
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . 8 mm.

Stalk cylindrical, with small transverse ribs, undulating, separated, of extreme fineness.
We note, in addition, rather wide longitudinal ribs, but vaguely indicated, obvious here and
there but more accentuated and more numerous toward the ends of the fragment describe that
is very probably near the top of the spine. We distinguish, in addition, microscopic longitudinal
striations.
Similarities and differences. — I have only one fragment of a spine belonging to this
species. Its bouton is not preserved. It has absolutely all the characters of ornamentation of the
spines of Cid. Koechlini, and it certainly belongs to it. The spine of Portugal has the size of a
spine of this species coming from the Bernois Jura, that I have illustrated (loc. cit.) and it must
have perfectly resembled it. In the latter individual, the vague longitudinal ribs on the stalk are
very accentuated and close together around the top that is intact.
Locality. — Pataias.
Bathonian stage.

Localities outside Portugal. — Belfort, Roppe, Santheim, Fontenay near Toul. (Meurthe
and Moselle). Montmorat (Jura). France. — Pichoux, Movelier, etc. (Jura Bernois). S' Jacob,
near Bâle-Densbùrén (Argovie) Switzerland.
Bathonian stage.

CIDARIS MEANDRINA, Agassiz
pl. II, fig. 7–11
Synonymy
Cidaris meandrina, Agassiz, 1840. Catal. Ectyp. Mus. neoc, p. 10.
“
“
Agassiz, 1840. Echinod. Suisses, II, p. 70, pl. 21, fig. 28.
Cidaris Schmidlini, Desor, 1856. Synopsis des Echin. foss., p. 29, pl. 4, fig. 4.
Cidaris meandrina, E. Desor, and P. de Loriol, 1868. Echinologie helvétique, I. Terr. jurass., p. 12, pl.
fig. 3–6.
“
“
Cotteau, 1875. Paléontologie française. Terr. jurass.; v. x, lst part, p. 79, pl. 163,
fig. 1–10. (See in this work the synonymy of the species).
Cidaris meandrina, Choffat, 1880. Lias et Dogger, p. 46 and 50.
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . 20 to 33 mm.
Diameter . . . . . . . . . . . . . . . . . . . . 8 to 17 “

Spines glandiform, swollen, rounded at the top. Some specimens are rather more swollen
than others, and the size can vary in rather extensive limits. Stalk ornamented with rounded
granules, rather large, serial, sparse, sometimes vaguely aligned longitudinally or, even,
transversely in a way to form small transverse ribs vague, a little undulating. The surface is
covered with very fine longitudinal striations and undulating transverse striations even more
delicate that can be distinguished only in very fresh specimens. Collar none. Bouton very short,
Ring protruding, striated. Articulating facet crenellated.
In a small specimen, swollen like the others, a part of the stalk is ornamented with very
marked longitudinal ribs without granules. Moreover, the ribs become very vague and we see
sparse granules like those of the other specimens. There is a collar and the surface is likewise
covered with longitudinal and transverse striations. This spine, found with several others
perfectly normal, certainly appears to belong to the same species.
A spine coming from the Lower Callovian of Cape Mondego has all the characters of the
spines of the species, but the granules that cover the surface are relatively small and very dense.
I know similar variations in ornamentation on spines coming from type localities of the
Bathonian. They have only little importance and I do not hesitate to refer this individual to
Cidaris meandrina.
Similarities and differences. — These well-known spines, described several times, can
scarcely be confused with others except, perhaps with those of Cid. Roissyi, of the Bajocian,
whose granules are finer, denser, and striations otherwise arranged. Moreover, they have a

rather long and very defined collar. The specimens of Portugal that I have been able to examine
a number, are absolutely identical to those we that we find in France and Switzerland.
Localities. — Cesareda. Pataias.
Bathonian stage.
Cap Mondego.
Lower Callovian stage.
Localities outside Portugal. — Kornberg, Laubberg, (Argovie). — Waldenburg. (Bâle
countryside), Gùnsberg (Soleure), Switzerland. — Le Puget. (Var). — France.
Bathonian stage.

CIDARIS MATTOSENSIS, P. de Loriol, 1889
pl. II, fig. 12–13.
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . 40 mm.
Diameter of the stalk . . . . . . . . . . . 15 “

Stalk glandiform, or fusiform rather, thick, little narrowed at the base, acuminate at the
top that is rather abruptly narrowed. The surface is covered with extremely fine and dense
longitudinal striations, accompanied by very delicate small transverse ribs, equidistant, a little
undulating. At the summit, three or four very short and not very protruding come together to
form an obtuse point.
Collar extremely short, striated. Bouton rather developed. Ring protruding, striated. We
do not see if the articulating facet is crenellated.
Similarities and differences. — The spine that I just described, of which I know two
specimens, is similar in form to those of Pseudocidais but it especially resembles, both in form
of the stalk, and in its ornamentation, spines of Cidaris caririfera Agassiz. It differs however
by it more glandiform stalk, by the presence of very fine longitudinal striations on all the
surface and by the absence of longitudinal keels that are seen however at the top, some very
short rudiments. The fine transverse ribs are also more separated.
Locality. — Mattos Brancos. (Algarve).
Bathonian stage.

CIDARIS VALLADENSIS, F. de Loriol, 1889
pl. II, fig. 15
Dimensions
(Spines)

Known length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 mm.
Diameter of the stalk at the base of the fragment . . . . . . . 5 “

Stalk very long, slender, round, gradually tapering toward the summit, covered with
longitudinal ribs, not very protruding, sharp, very separated, smooth or finely denticulated. The
very wide intervals are covered with longitudinal striations of a great fineness. But we can only
see their presence here and there because wear makes them disappear nearly everywhere.
Bouton unknown.
Similarities and differences. — I know only one incomplete specimen of this spine. But
as it is rather remarkable and can be easily recognized, I decided to give it a name. I see only
a single species with which it is necessary to compare. This is Cidaris Basseti, Cotteau, of the
Sequoanian of Angoulême, large spine of the same form, but whose stalk is covered with series
of pointed spinelets instead of sharp or weakly protruding ribs. Toward the top, these series
disappear completely. There remain only striations, while in the spine of Portugal, on the
contrary, the ribs become from the base always protruding and even lammelar. Perhaps these
two spines belonged to Hemicidaris.
Locality. — Vallada. Old collection.
? Bathonian stage.

CIDARIS GUERANGERI, Cotteau
Pl. II, fig. 16–18
Synonymy
Cidaris Guerangeri, Cotteau, 1857. Echinides de la Sarthe, p. 21, pl. 4, fig. 9–10.
”
“
Desor, 1857. Synopsis des Echin. foss., suppl., p. 432.
“
“
Cotteau, 1875. Paléontologie française, Terr. jurass., v. x, lst part, p. 78, pl. 160,
fig. 6–12.
Cidaris Guerangeri and Cid. aff. Guerangeri, Choffat, 1887. Sud du Sado, p. 253.
Dimensions
(Spines)
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . 3 to 5 mm.

Spines slender, cylindrical, whose length is unknown. The stalk is covered with small
spinelets directed forward, very close together, arranged in very regular longitudinal series. In
a specimen a little less fresh, the spinelets have rather the appearance of small tubercles. They
are denser and do not form as regular series. Another fragment with a larger diameter than the
others (5 mm) and a little different form, being thicker at one of its ends. It is ornamented with
small spinelets very regularly in series. The surface of all the spines is covered with
longitudinal striations of a very great fineness, that we can distinguish as well on the spines as
on the intervals between the series.

Collar tall, limited by a small oblique bourrelet, covered with longitudinal striations of
an extreme fineness. Bouton not very long. Ring protruding, striated. Articular facet strongly
crenellated.
Similarities and differences. — I refer to the same species the described spines that have
been found together, because if one differs a little in form and size, another in less regularity
in the arrangement in the small spinelets, they present however, all, the same characters that
are exactly those of the spines of Cid. guerangeri, Cotteau. I found no difference. If the
illustration that has been given of this species in Paléontologie française does not show very
clearly the longitudinal striations that always cover the surface, Cotteau mentions them twice
in his description. The test to which these spines belong has not yet been found, neither in
France nor in Portugal. The most important element of comparison is still missing. But, in the
present state of our knowledge, we would not attribute the described spines to another species,
even when the level at which we encounter them appears higher than those of the beds that
have the Cidaris Guerangeri.
Locality. — Sagres.
Callovian stage.
Localities outside Portugal. — Pécheseul near Avoise, (Sarthe). — Vesaignes below la
Fauche, (Hte Marne) France.
The species has been reported in the Bernois Jura, but I have never seen any specimen.
Bathonian stage.

CIDARIS SAGRESENSIS, P. de Loriol, 1889
Pl. III, fig. 1
Dimensions
(Spines)
Maximum diameter of the stalk . . . . . . . . . . . . . . . . . . . .6 mm.

Spine of large size whose complete length is unfortunately not known, so that the exact
form cannot be precisely known. In the fragment described, the stalk does not cease to enlarge
gradually after the buton. It was, without doubt, either fusiform or claviform. It is ornamented
with small obtuse transverse ribs, not very protruding, undulating, not very regular, sometimes
continuous, sometimes divided in tubercles. All the surface is, in addition, covered with dense
longitudinal striations, or rather small lines appearing granular, of extreme fineness, visible
only with a magnifying glass. Collar completely nil. The transverse ribs commence
immediately above the ring. Bouton very little developed compared to the dimensions of the
stalk. Ring protruding, striated, articulating facet crenelated.
Similarities and differences. — The interesting spine that I just described, unfortunately
single and incomplete, certainly belongs to a new species. Its ornamentation, very delicate, is
near the spines of Cid. Koechlini, but it differs completely by its undulating transverse ribs,

well defined, that are not striated, and its longitudinal stripes of an extreme fineness, granular,
dense, very different from the protruding and separated ribs of the spines of this species. It
could very well be that this spine from Portugal belongs to a Hemicidaris. It is its similarity to
those of Cid. Koechlini that made me see it as being a Cidaris. In addition, the test to which
known spines belong under this latter name still has not been discovered.
Locality. — Sagres, (Algarve). Old collection.
Callovian stage (?).

CIDARIS BLUMENBACHI, Munster
Pl. III, fig. 2–3
Synonymy
Cidarites Blumenbachi, Munster, 1826, in Goldfuss, Petref. Germaniae, v. I, p. 117, pl. 39,
fig. 3 (testa, non radioli).
Cidarid Parandieri, Agassiz, 1840. Catal. Ectyp. Mus. neoc. p. 10.
Cidaris aspera, Agassiz, 1840. Echinod. foss. de la Suisse, v. II, p. 69, pl. 21, fig. 29–30.
Cidaris baculifera, Agassiz, 1840. Id. id., p. 80, pl. 21, fig. 12 (non Münster).
Cidaris histricoides, Quenstedt, 1852. Handbuch der Petref., p. 574, pl. 47, fig. 25.
Cidaris Smithii, Wright, 1856. Monogr. of the brit. Echin. from the ool. form, p. 50 and 451,
pl. 2, fig. 1, pl. 5, fig. 5.
Cidaris Blumenbachi, E. Desor and P. de Loriol, 1868. Echinologie helvétique, I. Echin.
jurass., p. 40, pl. 6, fig. 1–5.
“
“
Cotteau, 1875. Paléontologie française, Terr. jurass., v. x, I, p. 89, pl.
166, 167, 168.
(See in this work the synonymy of the species, to which it should be added).
Cidaris aspera, Douvillé, 1875. Foss. jurass. moyen du Berry. Bull. Soc. géol. de France, 3°
série, v. III, p. 130.
Cidaris Blumenbachi, v. Ammon, 1875. Jura Ablag. zwischen Regensburg und Passau, p
161, et passim.
“
“
Rigaux, 1882. Syn. des Echin. jurass. du Boulonais, Bull. Soc. géol. de
Cidaris Smithii, Blake, 1875. On the Kimmerib clay of England,
Quart. Journ. Geol. Soc. London, for 1875, p. 222 et passim.
Cidaris Blumenbachi, Cotteau, 1881. Catal. des Echin. jurass. de Normandie, p. 11.
“
“
France, 3e série, v. III, p. 620.
“
“
Struckmann, 1882. Neue Beiträge zur Kenntniss des Oberen Jura in
der Umg. v. Hannover, (Paléont. Abth.) I, p. 5, pl. 1, fig. 1–2.
“
“
Cotteau, Péron and Gauthier, 1883. Echinides foss. d'Algérie. Terr.
jurass., fasc. I, p. 43.
“
“
Cotteau, 1883. Echinides du S. O. de la France, p. 5, pl. 1.
“
“
Cotteau, 1884. Die Echiniden der Stramberger Schichten, p. 16, pl. 3,
fig. 6-9 (Paléontol. Mittheil, 3ter Band. 5te. Abtheil.).
“
“
Aug. Boehm, 1885. Die Fauna des Kelheimer Diceras Kalkes,
Echinoideen. Paléontographica, vol. 31, p 197.

“

“

“

“

G. Brader, 1885. Die fauna der Jura Ablagerungen von Hohnstein in
Sachsen, p. 46, (Denkschr. der math, naturw. classe der Akad.
der Wissensch, vol. 50),
Cotteau, 1886. Cat. Echin. jurass. de Lorraine, p. 4. (Congrès de l'Ass.
franç. à Nancy).

This species, so well-known and so widespread, is represented in the collections of
Portugal sent to me, only by a fragment of test and two spines collected together. The fragment
of test contains the ventral portion of an interambulacral area, with three tubercles in each
series. The scrobiculae are small, very elliptical, surrounded by mamelonated granules forming
incomplete circles. The tubercle, relatively little developed, is strongly crenellated at its base.
Few granules in the miliary zone. We see a fragment of a poriferous zone, narrow and rather
sunken, and half an ambulacral area that has only one row of mamelonnated granules. The
characters of this fragment are exactly those of Cidaris Blumenbachi in the region near the
peristome, as I have been able to assure myself by a direct comparison with a very good
complete individual.
The spines are slender, cylindrical, the stalk, whose diameter is 2 mm, are ornamented
with very spiny, regular longitudinal ribs. The intervals have a dense cover of very thin scales.
I have also compared them with very typical spines and have not found any difference. I have
no doubt about the identification of these debris that certainly belong to Cidaris Blumenbachi.
Locality. — Casa da Mina (Cap Mondégo).
Lusitanian stage.
Localities outside Portugal. — (See in Colteau, Paléont. franç. loc. cit.) Very numerous
localities in France and Switzerland. Wurtemberg. Hanover. England. Encountered from the
Oxfordian stage down to the Sequanian stage and even Pteroceian.

CIDARIS FLORIGEMMA, Phillips
Pl. III, fig. 4–5
Synonymy
Cidaris Bhumenbachi, Münster, 1826, in Goldfuss, Petref. Germ.. v. I. p. 117, pl. 39, fig. 3, (radioli non
testa).
Cidaris florigemma, Phillips, 1829. Geology of Yorkshire, p. 127, pl. 3, fig. 12 and 13.
Cidaris crucifera, Agassiz, 1840. Echinodermes de la Suisse, v. II, p. 61, pl. 21, fig. 1–4.
Cidaris oculata, Agassiz, 1840. Id. id., p. 63, pl. 21 a, fig. 15–17.
Cidaris philastarte, Thurmann, 1856, in Desor, Synopsis des Ech. foss., p. 6.
Cidaris florigemma, Cotteau, 1876. Paléontologie française, Terr. jurass. Echinides, v. x, I, p. 149, pl.
181, 182, 183, 184.
(See in this work the synonymy of the species, and add).
Cidaris florigemma, Blake, 1875. On the Kimmerib clay of England, Quart. Journ. Geol. Soc. London,
for 1875, p. 222.
“
“
Cotteau, 1881. Catal. des Echinides jurassiques de Normandie, p. 12.
“
“
Rigaux, 1882. Synopsis des Echinides jurass. du Boulonnais, Bull. Soc. Géol. de
France, 3me. série, v. VIII, p. 620.
“
“
Cotteau, 1883. Catalogue des Echinides fossiles du S. 0. de la France, p. 4.
(Annales de l'Académie de la Rochelle).

“

“

Cotteau, 1886. Catalogue des Echinides jurassiques de la Lorraiue, p. 4. (Assoc.
franc, pour l'avancement des Sc. Congrès de Nancy).

The test of this species, so known and so often described, is represented in the collections
I studied by a single specimen, incomplete but however sufficiently well-preserved that it is
possible to recognize all its characters and identify it with certainty. On the other hand, I have
before me rather numerous spines that present absolutely all the characters of those of Cidaris
florigemma and their principal varieties and about which no hesitation is possible. With them
a fragment of an interambulacral area was collected that belongs certainly to the test of a
specimen of the species. According to a communication from Choffat, the spines are very
frequent, but it is only rarely that one collects swollen specimens of large size, about ten mm
in diameter for example.
Localities. — Alcobaça. Reguengo.
Beds of Alcobaça. Lusitanian.
Dagorda. (test).
Beds with large oolites. Lusitanian.
Localities outside Portugal. — Very numerous localities in France, in Switzerland.
Rauraciean stage (Lower Corallian). Terrain with chert. Sequanian stage.
Muggendorf. (Bavaria). — Hanover.
Rauracien.
Several localities in England.
Coralline oolite.

CIDARIS LINEATA, Cotteau
Pl. III, fig. 6–10
Synonymy
Cidaris lineata, Cotteau, 1851. Echinides de l'Yonne. Ech jurassiques, v. I, p. 117, pl. 11, fig. 5-6.
“
“
Desor, 1856. Synopsis des Echin. foss., p. 25, pl. 3, fig. 10.
“
“
Leymerie and Raulin, 1858. Statistique géol. de l'Yonne, p. 620.
“
“
Cotteau, Péron and Gauthier, 1873. Echinides foss. d'Algérie, p. 14, pl. 19, fig. 14–17.
“
“
Tribolet, 1873. Recherches géol. sur le Jura Neuchatelois, p. 27.
“
“
Cotteau, 1876. Paléontol. franc. Terr. jurass., v. x, p. 202, pl. 197, fig. 8–13.
“
“
Cotteau, Péron and Gauthier, 1883. Echinides foss. d'Algérie, Terr. jurass. fasc. I, p. 42,
pl. 2, fig. 11–13.
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . 20 to 40 mm and more.
Maximum diameter of stalk . . . . 6 mm

Stalk more or less fusiform, more or less swollen in the middle, sometimes rather thick
or, rarely, elongated, slender and subcylindrical. Nearly always it is a little compressed and
more at one end than at the other. The ornamentation is composed of longitudinal series of
delicate rounded granules and smooth ribs, sometimes some predominant, sometimes the
others. On the same spine, one of the surfaces has smooth sides while the other has series of
granules. We see some on which the smooth ribs alternate nearly regularly with the granular
ribs, and others that have only smooth ribs, but on which, in the intervals, always wide, are
here and there a series of small, extremely delicate granules. The arrangement of the smooth
size and series of granules vary with each spine, but the mode of ornamentation is always
recognized at first glance. In the intervals between the ribs, the surface is covered with
longitudinal striations of great fineness that, in very well-preserved specimens, appear cut by
other small transverse striations, which produces a small trellis of extreme delicacy. The stalk
narrows rapidly toward the end that is sharp, rarely obtuse. Around it, all the ribs are smooth,
lamellar and very protruding. Collar very short, having the appearance of a small impressioned
ring covered with longitudinal striations, sometimes also not limited. Bouton rather developed,
protruding ring, striated, articulating facet strongly crenellated. We count only 13 to 44
crenellations.
With these spines, we find others that have differences in ornamentation. The stalk is
nearly covered with serial tubercles, sparse, irregular, transverse or elongated formed
sometimes like hieroglyphics. But, however, we see here and there some series of rounded
tubercles, well aligned and also here and there a smooth rib. On one specimen, one of the
surfaces is nearly completly covered with smooth ribs while the rest has irregular tubercles.
Another specimen finally, 7 mm in diameter, in which the upper half of the stalk only is
preserved, is covered with irregular tubercles that are accompanied by large, rounded tubercles,
like scrobiculae, very distinctive. But toward the end, the smooth ribs form and, as in normal
specimens, surrounded by smooth lamellae a sharp top. The surface is covered with very fine
longitudinal striations. The collar and the bouton in these spines are exactly as in the typical
spine. I do not believe thus that it is possible to separate them, especially as I see in one of
these latter, toward the base, some irregular tubercles like those I just mentioned.
Similarities and differences. — The spines that I refer to the preceding species has
absolutely the same characters as those coming from France and Algeria, that have been
described. They are easily recognized. The nearest species is Cidaris suberes, Quenstedt,
whose stalk is simply finely striated, with sometimes some small tubercles, with a distinct
collar.
Localities. — Panasqueira. Casai Novo, (Aruda). (beds with Abadia). — Cesareda. —
Dagorda, (beds with large ooliths).
Lusitania stage.
Localities outside Portugal. — Châtel Censoir, Druyes. (Yonne). France.
Rauracian stage, or Lower Corallian.
Jebel Séba. (Algeria).
Sequanian.

CIDARIS MARGINATA, Goldfuss
Pl. III, fig. 11–17
Synonymy
Cidaris marginata, Goldfuss, 1826. Petref. Germaniae, v. I, p. 118, pl, 39, fig. 7 (testa non radioli).
“
“
Quenstedt, 1872–1875. Petrefaetenkunde Deutschlands, III, Echin., p. 68, pl. 63, fig.
44–54.
“
“
Cotteau, 1876. Paléontol. française, Terr. jurass., v. x, I, p. 179, pl. 190, fig. 9–11,
pl. 191 and pl. 192.
(See in this work the synonymy of the species to which should be added):
Cidaris marginata, Etallon, 1864. Paléontologie du Jura Graylois, Mém. Soc. d'Emul. du Doubs, 3 e série,
vol. VIII, p. 378.
“
“
Cotteau, 1883. Echin. foss. du S. 0. de la France, p. 4.
“
“
Cotteau, 1884. Die Echiniden der Stramberger Schichten, p. 19, pl. 4, fig. 1-2.
(Paléont. Mittheil, 3er Band. Abth. 5).
“
“
Aug. Boehm, 1885. Die Fauna des Kelheimer Diceras Kalkes, III. Echiniden.
Paléontographica, vol. XXXI, p. 197.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 37 to 40 mm.
Height, compared to the diameter . . . . . .
0.67

An incomplete specimen has a larger size, the diameter of one of its interambulacral areas
is 22 mm.
Test not very elevated and swollen at the periphery.
Poriferous zones narrow, winding, sunken. Pores small, dense, separated in each pair by
a granule.
Ambulacral areas narrow, winding, having in the specimen described four rows of small
equal granules. In another we see, in the middle of the area, at the ambitus, two supplementary
small rows with six. But these latter are not slow to disappear.
The interambulacral tubercles, four or five per series, are well developed. The scrobiculae
are circular, deep, and surround by a very pronounced swelling surmounted by a complete
circle of mamelonnated granules, small, but well separated and very distinct from those of the
miliary zone. Mamelon very developed, wide, hemispherical. The neck is smooth. Here and
there at the ambitus, it has a tubercle with slight crenulations. In each area, one of the plates
near the apical system has an atrophied tubercle. Miliary zone wide at the ambitus, covered
with fine granules, dense, rounded, nearly equal. The granules seem to fill the space that
separates the tubercle, either in a vertical line on the edges of the poriferous zones that do not
reach the scrobicular circles.
In some other localities other than those where we have found the tests, we have collected
rather numerous spines absolutely identical to those that are well known to belong to the
species. Their length is 16 to 27 mm, their diameter has at the maximum 7 mm. The stalk is
more or less fusiform, often more swollen on one side than the other, covered with protruding
granules, rounded, often spinous, arranged in regular longitudinal series that, toward the end,
usually have lamellar sides, nearly smooth. The granules are always more developed on the
more swollen region. The more or less wide intervals have enlarged flat granules. Collar
extremely short, having the appearance of a small ring, finely striated, sometimes nearly none.

Bouton vey short. Ring protruding, striated. Articulating facet smooth, very flared, sometimes
finely crenellated, but very rarely.
The spines of Cidaris marginata vary rather notably in their ornamentation. I have seen
numerous specimens coming either from Rochelle or Portugal. But the bouton and the small
ring collar are always perfectly identical. These latter two characters made me refer to Cid.
marginata two spines, a little aberrant in ornamentation. In one, from Panasqueira, has a form
completely normal, but the stalk has large sparse tubercles everywhere except toward the top
where they form lamellar sides as in the other individuals. Between the tubercles, the surface
is covered with a finer granulation than usual. Another specimen from Alcobaça, larger, has
granular spines much more separated than usual. We can without difficulty join these spines
to those that are very typical in several ways and, in particular, in examining the individuals
from Nattheim illustrated by Quenstedt.
Similarities and differences. — The specimens of this well-known species, collected in
Portugal, are perfectly typical and have identically the same characters at the individuals from
Nattheim and la Rochelle, to which I have compared them. The tubercles are nearly always
smooth, but sometimes one is found that is finely crenellated. I have spines from la Rochelle
that show fine crenellations on the articulating facets, although most are smooth, proving that,
in this locality, we can observe the same particularity on the test. The specimens with six rows
of granules in the ambulacral areas are always distinguished from Cid. monilifera by the more
sunken scrobiculae and surrounded by a large swelling, by their large mammelons that are very
rarely crenellated.
Localities. — Casai da Madragoa near Torres-Vedras (spine); Carrascal (spine); Neves
and Carvalho near Arruda (tests and spines); Monte Gordo near Villa-Franca (spines); beds of
Abadia.—Forte do Guincho (Serra de Cintra) (test).—Moulin du Cabeceiro (Torres-Vedras),
spines. Cabeço-Redondo to Monte-Junto, spines. Lumpy limestone. — Cesareda (test), beds
with large ooliths. — Alcobaça; beds of Alcobaça (spines).
Lusitanian stage.
Localities outside Portugal. — Valfin (Jura). — La Rochelle (Lower Charente). Ronga,
(Basses Alpes), France.— Nattheim, Sirchingen, Heidenheim, etc. (Wurtemberg). Kelheim,
(Bavaria).
Sequanian stage.
Méquanien.
Pterocerian stage.

CIDARIS NEVESENSIS, P. de Loriol, 1889
pl. III, fig. 18
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . 28 mm.
Diameter of the stalk . . . . . . . . . . . . . . 5 “.

Stalk cylindrical or slightly fusiform, covered with compressed spines, robust, without
being very long, sharp, arranged without order or vaguely aligned, or even arranged in regular
series, then weaker, denser, forming thin ribs, crenellated like the teeth of a saw. Often the
spines have the disposition aligning on one of the surfaces than on all of rest of the stalk. The
rather wide intervals between the spinelets and the ribs have small rugosities or unequal
granules more are less large and more or less serial. Collar long, not constricted, limited by a
small oblique bourrelet covered with longitudinal striations of very great fineness and extreme
regularity. Bouton very short. Ring not very protruding, finely striated. Articulating facet finely
crenellated, large, deep.
Similarities and differences. — Rather near the spines of Cidaris platyspina, Gauthier,
those that I just described differ by the more protruding spinelets, more predominant in
ornamentation, and especially by their longer collar. In Cid. coronomamma, Quenstedt, the
spinelets are denser, less protruded and connected by a net. The longer collar and their
crenellated articular face immediately separate them from Cid. marginata whose test we find
in the same locality.
Locality. — Neves, (Trancoso). Assise d'Abadia.
Lusitanian stage.

CIDARIS THYRSIGER, P. de Loriol, 1889
Pl. IV, fig. 1-3
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . . . 35 mm.
Maximum diameter of the stalk . . . . . 9 “
Diameter of the base . . . . . . . . . . . . . . 4 “

Stalk fusiform, thick, halfway toward the base suddenly narrowed more or less where it
becomes cylindrical. It is armed with numerous spinelets, more or less long, robust,
compressed or conical, sharp or also truncated or very simply obtuse, sparse or more or less
clearly whorled. The top is truncated, surrounded by some lamellar spinelets and forming a
crown. All the surface between the spinelets is filled by very fine granules, dense, irregular,
unequal, accompanied by longitudinal striation of extreme fineness. Similar granules also
cover the spinelets up to their tip. This ornamentation is invisible to the naked eye. The basal
region of the stalk abruptly narrowed and cylindrical is completely lacking in spinelets but
covered with regular longitudinal series of fine granules and equally accompanied by
longitudinal striations of great fineness.
Collar extremely short, limited, in the form of small, slightly depressed ring, covered
with very fine striations.
Bouton very little developed, very narrow. Ring scarcely protruding. Articulating facet
very finely crenellated, large, hollowed out for a large, protruding mamelon.

Similarities and differences. — Three spines have served for the preceding description.
Two come from Panasqueira. The third, collected at Neves at the same level, has a large part
of the stalk with spinelets more conical, sharper and sparser. At the base of the stalk, they are
compressed and truncated as in the others. All the other characters being absolutely identical,
it appears to me certain that all three belong to the same species. They have characters so
special that they should certainly be related to a special species whose test remains unknown.
We cannot confuse them with any of those from Portugal that have been described nor with
those of any other species of Cidaris known elsewhere. We can however find some similarity
with the spines of Cid. marginata that also have a very short collar, but those of Cid. thyrsiger
is distinguished without difficulty by their form, so suddenly narrowed at their base, by the
large granular spinelets whose stalk is armed, and by the delicate granulation on the surface.
The spines of Cid. nevesensis, that we find in the same locality, differ by their long collar, the
form of their stalk, the spinelets, and their different granulation.
Localities. — Panasqueira. Neves, (Trancoso). Beds of Abadia.
Lusitanian stage.

CIDARIS GOMESI, P. de Loriol. 1889
Pl. IV, fig. 4
Dimensions
(Spines)
Length, without the bouton . . . . . . . . 36 mn,
Diameter of the stalk . . . . . . . . . . . . 9 “.

Spine subfusiforom, greatly resembling the spine of Cid. florigemma, Phill. But the stalk
is covered with small, rounded granules, nearly homogeneous, sparse, dense. In the very
restricted intervals that separate them, the surface is completely smooth and non- granular. At
the base, the stalk narrows greatly and becomes smooth. The top is rounded and surrounded
by a crown of small unequal and unequal ribs that appear smooth
Collar and bouton unknown.
Similarities and differences. — Distinguished from the spines of Cid. florigemma by its
rounded granules, smaller, more numerous and denser, sparse instead of forming vertical series
united by a very fine rib, then by its intermediary surface, smooth and non- granular.
Locality. — Moulin du Cabaceiro near Torres-Vedras. Lumpy limestones.
Lusitanian stage.

CIDARIS GUINCHOENSIS, P. de Loriol, 1889
Pl. IV, fig. 5–8

It is not possible to give the dimensions of the test, nor to specify the form, because the
known specimens are too incomplete.

Poriferous zones undulating, singularly narrow and very sunken. The very small pores
are arranged in pairs, a little oblique and separated, in each pair, by a relatively very protruding
granule.
Ambulacral areas undulating, very narrow, with two rows of fine and very dense
granules. In the middle of the area, at the ambitus, is intercalated a single row of smaller
granules that disappear very quickly.
The interambulacral tubercles appear to have been not very numerous, four or five at
most in each of the two rows. The scrobiculae are rounded, depressed, surrounded by a
complete circle of mamelonnated granules, rather close together, very distinct without being
very apparent. Relatively large on the dorsal surface and at the ambitus, they decrease very
rapidly on the ventral surface. The large mamelon, perforated, has at its base, numerous
crenellations, very fine, or is completely smooth. The miliary zone, very narrow, has very fine
granules, but not numerous. Some granules are also found between the scrobicular circles in
the vertical line, but they immediately touch the poriferous zones.
Near the fragments of the test, without adhering however, was a spine with only a
fragment of the stalk 4 mm in diameter. It is cylindrical with granular sides. On both sides are
series of small separated spinelets connected by a net. The wider intervals are covered with
very small granules.
Another spine, found in the same black bed, in the same locality, is complete. Its length
is 33 mm, its diameter is 4 ½ mm. The cylindrical stalk with granular sides like those of the
described fragment, but a half being hidden, we cannot know if there were also series of small
spinelets on the other side. Toward the end, the sides separate, become smooth and lamellar all
around the top. The collar, wide, long and finely striated is limited by a small, oblique cushion,
not very apparent. Bouton not very long. Ring scarcely protruding, striated. Articulating facet
appearing finely crenellated.
It is probable the spines belonged to this species. With them we find still others. The most
complete is 55 mm in length and with a maximum diameter of 8 mm. It is nearly entire, a little
embedded in the rock at the top. The stalk is a little fusiform. It is swollen slightly above the
collar and then decreases very gradually to the end. It has ribs longitudinally striated on one
side and small spinelets connected by a protruding net on the other. The spinelets and the
granules are very separated. The intervals are wide, notably wider than the ribs. Their surface
is covered with very find granules, a little irregular. We distinguish, in addition, longitudinal
striations of a great fineness. Toward the end, the ribs become more protruding and lamellar,
but I cannot distinguish them very clearly, not being able to remove the matrix completely.
Short collar, finely striated. Bouton not very long. Ring not very protruding, striated.
Articulating facet very finely crenellated. This large spine has the same ornamentation as the
fragment that is attached to one of the tests. It is a little swollen in the lower region of the stalk.
It has a collar much shorter than that of the other specimen that I have illustrated. However, it
appears to me probable that it belongs to the same species. This, in addition to the identical
ornamentations leads to the assumption, they are the crenellations of the articulating facets of
the tubercles of the test, that are also delicate in their fineness. Moreover, the tubercles of the
test being very large, it is impossible that, in a specimen of a little larger size, the tubercles of
the dorsal surface can correspond to the articulating facet of this large spine, destined,
obviously, to be a very developed mamelon, even with regard to the size of the spine. As there
is a large disproportion between the mamelons of the dorsal surface to those of the ventral
surface, we can even assume that the first have the large spines like those we just described,

and the second for smaller cylindrical spines like those that adjoined the test and the other that
I have described, having a longer collar. These assumptions are plausible and, awaiting new
discoveries, I believe it is convenient for the moment not to separate the test from the described
spines.
Similarities and differences. — By its smooth or finely crenellated mamelons, the test
resembles that of Cidaris marginata, but it is distinguished by its ambulacral areas that have
only two rows of granules, its very narrow and very sunken poriferous zones, its non-swollen
scrobiculae at the periphery, its narrow miliary zone. In Cid. Kimmeridensis, Cotteau, equally
near, the poriferous zones are wider and less sunken, the scrobiculae decrease less rapidly
below the ambitus, the mamelons of the tubercles are less developed, the scrobicular granules
more marked and more separated.
Locality. — Forte do Guincho.
Lusitanian stage.

CIDARIS PANASQUEIRENSIS, P. de Loriol, 1889
Pl. IV, fig. 9
Dimensions
Diameter of the stalk . . . . . 3 ½ mm.

Stalk cylindrical, slender, elongated, whose length is unknown. It decreases a little in
thickness. It is covered with small, obtuse spinelets, separated, sparse and vaguely aligned,
completely homogeneous, and commencing immediately above the collar. This one is
extremely short, finely striated, having the appearance of a small, impressioned ring, very
narrow. Even with a strong magnifying glass, it is impossible to distinguish longitudinal
striations on the surface of the stalk that is well-preserved.
Bouton rather developed. Ring very protruding, cut by separated notches, narrow but
deep. Articulating facet very strongly crenellated. The crenellations, in small number, are
composed of narrow and deep notches, separating the wide protrusions, as bilobed outside by
a depression.
Similarities and differences. — The spine that I just described, of which I know only one
specimen, was collected with those of Cidaris lineata, but I can find no transition with the
latter. Its ornamentation is of a genus completely difference. We see no longitudinal striations
on the stalk, the ring is deeply crenellated instead of being striated. For the moment at least,
without having knowledge of any transition, I believe it convenient to see this spine as having
no relation to Cid. lineata.
Locality. — Panasqueira. Beds of Abadia.
Lusitanian stage.

CIDARIS LOULEENSIS, P. de Loriol, 1889
Pl. IV, fig. 10–11
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . 32 mm.
Diameter of the stalk . . . . . . . . 5 “

Stalk subcylindrical, a little constricted toward the end and slightly narrow at the neck. It
is covered with strongly protruding longitudinal ribs, very regular, crenellated like tests of a
saw by small obtuse spinelets, dense, directs forward. These ribs become lamellar at the end
that is truncated. The intervals, wide than the ribs, are granular. The collar is reduced to a small,
very thin ring, scarcely perceptible, finely striated longitudinally. The ribs begin at a short
distance. Bouton very little developed, very short, ring scarcely protruding, finely striated. The
articulating facet finely crenellated.
Similarities and differences. The spines of this species rather resemble, by their form and
ornamentation, to some spines of Nattheim to which Quenstedt has given the name Cidaris
coronofilum and Cid. coronostrictas, but they are distinguished by their scarcely perceptible
collar and the rather spiny, sawtooth-like ribs, while the latter have long collars and are
ornamented with series of very dense rounded granules.
Locality. —Cabana-queimada near Loulé; Serra de S. Miguel (Algarve).
Limestone with siliceous polyps. Lusitanian.

CIDARIS GLANDIFERA, Goldfuss
Pl. V, fig. 1–2
Synonymy
Cidaris glandifera, Goldfuss, 1826–33. Petrefacta Germ., v. I, p. 120, pl. 40, fig. 3.
“
“
A. Gras, 1852. Catal. des corps organisés foss. de l'Isère, p. 14.
“
“
Pillet, 1865. Descr. géol. des environs de Chambéry, p. 34.
“
“
Lory, 1860. Descr. géol. du Dauphiné, p. 273.
“
“
P. de Loriol, 1868. In Pictet, Étude des fossiles de la Porte de
France, d'Aisy. Mélanges paléont., V. IV, p. 280, pl. 42, fig. 5.
Cidaris glandifera, Coquand, 1868. Note sur le gisement du Cid. glandifera, Bull. Soc. Géol. de France, 2e
série, v. 25, p. 600.
”
“
P. de Loriol, 1868, in E. Desor and P. de Loriol, Echinologie helv. I. Echinides
jurassiques, p. 54, pl. 8, fig. 7–9.
“
“
Cotteau, 1869. Sur les Echinides du T. jurass. sup. en Algérie. Bull. Soc. géol. de
France, 2e série, v. 26, p. 530.
“
“
Pillet, 1871. L'étage tithonique à Lémenc, p. 6 (Arch. de la Bibl.
“
“
Cotteau, Peron and Gauthier, 1873. Echin. foss. d'Algérie, I, p. 18 univ. de Genève).
(Ann. des Sc. géol., v. IV).
“
“
Pillet, 1875. Desc. géol. et pal. de la colline de Lémenc, p. 94, pl. X, fig. 7.
“
“
Cotteau, 1876. Paléontologie française. Terr. Juras., v. x, I, p. 19 and 438, pl. 195, fig.
7–13, pl. 196, fig. 1–9.

“
“

“
“

Cotteau, Peron and Gauthier, 1883. Echin. foss. de l'Algérie. T. jurass., fasc. I, p. 45.
Cotteau, 1884. Die Echiniden der Stramberger Schichten, p. 12, pl. 11, fig. 10–25
(Paleontolog. Mittheilungen, 3ter Band, 5te Abtheil).
The other citations of the species do not appear certain to me.
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . about 19 to 30 mm.
Diameter of the stalk . . . . . . . . . . . . 9 to 14 “

Spine glandiform. Stalk swollen, gradually narrowing at the base. Sharp at the top,
covered with rounded granules, very regularly serial, forming granular ribs that, toward the
top, become a little spinose. The intervals, narrower than the ribs, are filled with small dense
granules, very fine.
Collar extremely short, covered with fine longitudinal striations.
Bouton very little developed. Projecting ring, striated. I cannot see if the articulating facet
is crenellated.
Similarities and differences. — I have only two spines to refer to this species. They are
perfectly identical to those Cotteau has illustrated under this name, as also to the individuals
of Cazilhac, of Algeria, or Lémenc, with which I have compared them. I have had difficulties
about the name that should be given to this species. If I have adopted that of Goldfuss, it is by
concession rather than by conviction. We know now, in fact, that the spines to which the old
authors gave the names of spine glandarii, lapides judaici, etc. were brought into the old
collections by pilgrims coming from Palestine and Syria. We have found, in these regions,
deposits of these spines, as well as the test to which they belong. These deposits, according to
the observations of Fraas and others, are Cenomanian. This appears certain, although contested
later by Noetling. In any case, the test and that test that we find in Syria are not identical to
those that come from the Upper Jurassic beds of Europe and Algeria. Goldfuss indicates, for
his Cidaris glandifera, deposits in Bavaria, in Wurtenberg and Banden where it has been
recognized that the species is not found. It is certain, for me, that the species that he figured
come for Syria. It is necessary thus to relate the Cid. glandifera of Goldfuss to the Cenomanian
species to which we would leave the name of Cid. glandarias in memory of the old authors.
On the other hand, we have always given the name of Cid. glandifera to the spines of the Upper
Jurassic. Would it not be confusing to give a new name to this Jurassic species? However, it
would be necessary, but I do not have the courage. There are already too many names in the
synonymy. Desor had taken Cid. authentica to indicate the spines of the Upper Jurassic, but
the sole locality that he indicated is Longwy, a deposit that he believed Corallian and that is
Bajocian, for the origin of the individual that he illustrates and also those that Quensted has
illustrated under this name. It appears to me probable that this concerns the spines of Cid.
cucumifera. We cannot recognize them very well because none of these illustrations are
magnified. But the circumstance of the deposit is for me a motive to doubt that prevents me
from to taking the name of authentica to designate the species from the Upper Jurassic, which,
if it were correctly possible, would be the best way of getting out of difficulty with the name
of this species, that of Syria preserving then, rightly, that of Cidaris glandifera.

Locality. — Moulin du Cabaceiro near Torres Vedras. Lumpy limestone.
Lusitanian stage.
Localities outside Portugal. —Lemenc near Chambéry, (Vigne Droguet) (H.te Savoie).
Cazilhac near Ganges, (Hérault). L'Echaillon, (Isère). Rougon (Basses Alpes). — France.—
Bârenweiï, (near Bâle) Switzerland. — Siramberg, Koniakau, (Moravia). — Djebel Seba,
(Constantine). Chellalah, (Alger) Algeria.
Sequanian stage.

CIDARIS CHOFFATI, P. de Loriol, 1889
Pl. V, fig. 3-11
Synonymy
Cidaris glandifera, var., Choffat, 1882. Bull. Soc. géol. France, v. x, p. 273.
Cidaris cfr. glandifera, Choffat, 1887. Secondaire au Sud du Sado, p. 263.
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . 18 to 30 mm.
Diameter of the stalk . . . . . . . 7 to 15 "

Spine glandiform, or more rarely fusiform, often very swollen. Stalk suddenly and very
strongly narrowed near the base like a peduncle more or less long, nearly aways a little conical
at the top, or sometimes sharp, fairly completely rounded. It has thin longitudinal ribs, very
regular, starting immediately above the collar and continuing without deviating to the top. First
finely granular on the peduncle, the ribs soon become spinous and always strongly so that in
the upper quarter, they are composed of a series of compressed spines, straight, close together,
more or less sharp and connected by a net. Other more or less numerous ribs originate in the
intervals more or less near the base and continue with the same regularity up to the top that is
filled by strong tubercles, spinose and more or less elongated. The intervals, nearly always
notably wider than the ribs, are usually filled by very small granules, sometimes forming a
single, regular series, or very isolated and very separated. The rest of the surface is smooth,
without longitudinal striations, we rarely see these granules denser and more abundant. They
are always very delicate. Collar very narrow, very finely longitudinally striated, more often
limited by a small net.
Bouton very little developed compared to the size of the spine. Ring not very protruding,
finely striated. Articulating facet smooth or more rarely very finely crenellated. The mamelon
that it capped must have been relatively not very large.
Variations. — The numerous spines of this species that I have examined have few
modifications. Their characters are, in general, very constant. I have said that the stalk is more
or less swollen. The lanceolate specimens, and even sharp at the top, are not rare. The
longitudinal ribs of the stalk are more or less dense because of the more or less frequent

intercalation of intermediary ribs. Sometimes the ribs are very protruding, very dense and their
intervals deep. Most often, the contrary occurs. We rarely see an individual in which the spines
are very much stronger than in the very great majority of the others. Rarely also do we
encounter some in which they are notably weaker.
Similarities and differences. — Near, by their form, to the spines of Cidaris glandifera,
Goldfuss, they are distinguished by their much thinner ribs, composed not of granules, but of
spines, most of the time very strong near the top and by its surface filled in the intervals only
with small, rare and well-defined granules and not by a dense or scattered granulation.
Localities. — Canhestro near Alemquer; Achada near Torres Vedras; Tapada de Villa
Franca; beds of Abadia. — Cabeço Redondo; facies with Hexactinellid from the beds of
Monte-Junto. — Plateau of Cesareda, Dagorda; beds with large ooliths, — Alportel (Algarve);
limestone with siliceous polyps.
Lusitanian stage.

CIDARIS GUIMARAESI, P. de Loriol, 1889
Pl. V, fig. 12–16
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . . 18 to 43 mm.
Diameter of the stalk . . . . . . . . . . . . . 7 to 25 “

Spine glandiform, most often very swollen, rounded at the top, rarely a little sharp and
only completely at the end. Rarely also the stalk is more elongated, much less swollen and
constricted toward the middle. It is always very narrow above the collar where it is covered
with small granules, very fine, very dense, more or less regularly aligned. These granules
increase rapidly in size, elongate, separate and, toward the end, uniting to form lamellar ribs,
very protruding and usually a little crenellated. On the convex top are some spinose tubercles,
isolated, very protruding. The tubercles are always notably more accentuated, larger, more
serial on one side than the other. Between the tubercles and the lamellar sides, the surface is
absolutely smooth, without granules nor longitudinal striations. Very short collar, with the
appearance of a very thin ring, finely striated, slightly conspicuous that sometimes is scarcely
distinguishable. The granules of the stalk appear immediately above it.
Bouton very little developed compared to the size of the spines. Protruding ring, strongly
striated. Articulating facet with few strong crenulations. The mamelon that supports the spines,
often enormous, was singularly small.
Variations. — Independently of some modifications in the form that I have indicated, the
size can vary in great proportions, the ornamentation also. But in this sense only, that the
tubercles are more or less dense, increasing more or less rapidly, are more or less accentuated
on one of the surfaces than on the rest of the stalk. The lamellar ribs of the top can be more or
less dense and more or less protruding, but they always are seen without exception.

Similarities and differences. — The test to which these spines belong still has not been
discovered. Also, it is impossible to know if they should be placed among the Pseudocidaris
or rather if they are truly those of a Cidaris. Relations with those of Cidaris glandifera have
led me to classify them provisionally in the latter genus. They are abundant and clearly
characterized by lamellar ribs that surround all the top, the great fineness of the granules at the
base of the stalk, and the completely smooth surface between the tubercles and the ribs. This
ornamentation makes distinguishing them easy, be it Cid. glandifera, Goldfuss, or Cid.
Choffati, P. de Loriol. They can be confused neither with Cid. tithonia, Gemellaro, nor with
any other species known.
Localities. — Cachoeiras, Refugidos, Canhestro, Sôpo, Serra (between Villa Franca and
Alemquer). Alemquer. — Carvalho near Arruda dos Vinhos. — Moulin du Gaio and Casai da
Madragoa (Torres Vedras.)
Lusitanian stage. Beds of Abadia.

RHABDOCIDARIS HORRIDA, Merian
Pl. V, fig. 17–20
Synonym
Cidarites maximus, pars, Münster in Goldfuss, 1826–33. Petref. Germ., 1. 1, p. 116, pl. 39, fig. 1 (radioli
non testa).
C. Mérian, in Agassiz, 1840. Descr. des Echinides foss. de la Suisse, v. 2, p. 72, pl. XXla, fig. 2.
Cidaris anglosuevica, Oppel, 1856. Die Jura formation, p. 436.
Rhabdocidaris antiquata, Cotteau and Triger, 1857. Echinides de la Sarthe, p. 3, pl. I, fig. 7.
Diplocidaris Heuvelini, Cotteau and Triger, 1857. Id., id., p. 11, pl. II, fig. 8.
Rhabdocidaris horrida, E. Desor and P. de Loriol, 1869. Echinologie helvétique, I, Ech. jurassiques, p.
60 and 392, pl. 8, fig. 14–17, and pl. XIII, fig. 8.
“
“ Cotteau, 1878. Paléontologie française, Terr. jurass., v. x, I, p. 258, pl. 209 and
210, fig. 1–7.
(See the synonymy in these works).
Cidarites praenobilis, Quenstedt, 1872–75. Petrefactenkunde Deutschlands III. Echiniden, p. 96, pl. 65,
fig. 1–5, and f. 7–24.
Rhabdocidaris horrida, Choffat, 1880. Lias et Dogger, errata to p. 26.
“
“
Cotteau, 1881. Catalogue des Echinides de Normandie, p. 13.
“
“
Cotteau, 1886. Catal. des Echin. jurass. de la Lorraine, (Assoc. franc, pour
l'avancement des Sciences, Congrès de Nancy), p. 4.
Dimensions
(Spines)
Dimensions of the stalk . . . . . . . . . . . . . . 5 to 7 mm.

Spines cylindrical, scarcely narrowed at the base, very elongated, of unknown length.
Stalk covered with unequal granules and sparse spines more or less long, more or less sparse,
less protruding on one of the surfaces that is usually a little flatter.
Collar not very long, striated.

Bouton not very developed. Ring protruding, striated. Articulating facet strongly
crenellated. With these spines, we have collected some coronal plates of the test of a
Rhabdocidaris that has the characters of that of Rhabd. horrida. The scrobiculae, circular or a
little elliptical, are surrounded by a circle of mamelonnated granules, well developed, spaced.
The mamelon is not very large but surrounded by very strong crenellations. The miliary
granules are fine and abundant.
Similarities and differences. — The fragments of spines and the debris of the test
collected in Portugal that I just described have perfectly the characters of Rhabdoc. Horrida,
and although the material is incomplete, and impose by this fact some reserve, I believe I am
correct in my identification. I have first referred these spines to Rhabdoc. Pandaus, d’Orb..
They are, in fact, very near. However, as they have spines and not rounded tubercles, with any
tendency to be aligned, they should be referred rather to Rhabdoc. horrida. Among the varieties
known of the spines of the latter, there are found some that appear completely identical.
Locality. — Péniche.
Aalenian stage.
Localities outside Portugal. — Numerous localities in France and in Switzerland.
Eschingen. Bopfingen, etc. (Wurtemberg).
Bajocian stage.
Gristhorpe bay (Yorkshire). England.
Upper Oolith. Bathonian stage.

RHABDOCIDARIS MAJOR, Cotteau
Pl. V, fig. 21
Synonymy
Rhabdocidaris major, Cotteau, 1878. Paléontologie française, Terr. jurass., v. x, I, p. 254, pl. 206, fîg. 8–
10, pl. 207, pl. 208, fig. I.
“
“
Choffat, 1880. Lias et Dogger. Addenda to p. 31.

A fragment of a spine, 18 mm in diameter, whose length is unknown, appears possible to
refer to this species. The stalk is cylindrical, abruptly narrowed into a peduncle at its base. The
surface is altered, but we still distinguish very well on several points, the small tubercles,
separated, rounded or elongated that it has.
Collar very short, finely striated longitudinally.
Bouton not very developed. Ring not very protruding. Wear barely makes it possible to
distinguish the crenellations of the articulating facet.
Similarities and differences. — The characters that permit us to recognize the incomplete
fragment in question are those of the spines of Rhabdociaris major, and I believe I can refer it
to this species. The stalk is only a little more abruptly narrowed into a peduncle than in the

specimens illustrated by Cotteau. I do not see any other species to which we can refer it. It does
not have the usual characters of Rhabd. copeoides.
Locality. — Thomar.
Aalenian stage.
Localities outside Portugal. —Soliès — Toucas, Esparron (Var).
Beds with Ammonites aalensis. Aalénian.

RHABDOCIDARIS GUTTATA, Cotteau
Pl. V, fig. 22
Synonymy
Rhabdocidaris guttata, Cotteau, 1868. In Cotteau and Triger, Echinides du Dept. de la Sarthe, p. 68, pl.
l5, fig. 1 and 2, p. 392.
“
“ Desor, 1858. Synopsis des Echin. foss., suppl., p. 435.
“
“ Dujardin and Hupé, 1862. Suites à Buffon, Echinodermes, p. 487.
“
“ Cotteau, 1878. Paléontol. franç. terr. jurass., v. x, I, p. 278, pl. 217.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . 50 mm.
Height approximately . . . . . . . . . . . . 40 “

Test rather depressed.
Poriferous zones sub-undulating, wider than the ambulacral area, scarcely a little
depressed. Oblong pores, united by a slightly sunken groove. Each pair of pores is separated
from its neighbor by a narrow wall that has a series of very small granules.
Ambulacral areas relatively narrow and not swollen. On the immediate edge of each side,
a series of small granules, equal to each other, contiguous, crenellated and perforated. In the
intermediary space are small granules, rather abundant, unequal, nearly scattered. However,
on each plate is one that is a little larger than the others and their joining forms, on each side,
a second series. But it is not very regular and little apparent. Each ambulacral plate has 3 or 4
granules, independently of the small marginal tubercles.
The interambulacral areas are very wide. Unfortunately, the urchin is engaged in such a
way in the rock that only one can be seen, and it is greatly altered. I can see that the scrobiculae
are circular, flush with the test, surrounded by a complete circle of very small granules,
separated from one another. The tubercles are strongly crenellated. We see, in addition, that
the miliary zone is wide. On one point only we distinguish some of its granules. They are
unequal. Some, a little larger, are rounded. The others are elongated in the form of tears.
Between the scrobiculae and the poriferous zones, the space is relatively narrow with only a
small number of granules.
Test very thick.
Similarities and differences. — I know only one specimen that can be referred to this
species. The characters that we can use are perfectly those that have been assigned to it. As

this individual is defective, it is necessary to have some reservations as to its identification
awaiting new discoveries.
Locality. — Serra das Alhadas (Cap Mondégo).

RHABDOCIDARIS SAGRESENSIS, P. de Loriol, 1889
Pl. VI, fig. 1
Dimensions
Diameter . . . . . . . . . . . . . . 5 mm.

Stalk elongated, slightly oval, cylindrical at the base, with obtuse spines, robust but short,
sparse, separated, and spinose granules, much less developed, scattered or vaguely aligned, but
always separated. In the intervals, the surface is very finely striated.
Collar long, very finely striated longitudinally, limited by a small bouorrelet, above
which is a rather long space on which are no strong spinelets.
Bouton well developed. Ring very protruding, finely striated. Articulating facet with 13
crenellations, elevated and very strong.
Similarities and differences. — The spine described, whose upper part of the stalk is not
known but the rest is well preserved, appears to me not to be related to any known species. It
would not be near, in particular, to Rhaabdocidaris copeoides, Desor. I have referred it to
Rhabdocidaris rather than to Cidaris because of its ornamentation and very strong and very
few crenellatons of the articulating facet.
Locality. — Sagres (Algarve).

Callovian stage (beds with pyritized fossils).

RHABDOCIDARIS ORBIGNYANA, (Agassiz) Desor
Pl. VI, fig. 5–17
Synonymy
Cidaris orbignyana, Agassiz, 1840. Catal. Ectyp. Mus. neoc., p. 10.
Cidaris tripterygia, Agassiz, 1840. Catal. Ectyp. Mus. neoc, p. 10.
Rhabdocidaris orbignyana, Desor, 1856. Synopsis des Echin. foss., p. 40, pl. I, fig. 3, pl. VIII, fig. 7–9.
Rhabdocidaris macroacantha, Thurmann and Etallon, 1863. Lethea bruntrutana, p. 339, pl. 48, fig. 21.
Rhabdocidaris orbignyana, Cotteau, 1878. Paléontologie française. Terr. jurass., v. x, I, p. 299, pl. 223.
224, 225, 226, fig. 1–7.
(See in this work the synonymy of the species and add).
Rhabdocidaris orbignyana, Cotteau, 1881. Catalogue des Echinides jurassiques de Normandie, p. 13.
“
“
Rigaux, 1882. Synopsis des Echin. jurass. du Boulonnais, Bull. Soc. géol. de
France, 3e série, v. 8, p. 621.
“
“
Cotteau, 1883. Echinides du S. Ouest de la France, p. 16,
“
“
Aug. Boehm, 1885. Die Fauna des Kelheimer Diceras Kalkes, III. Echiniden,
Paleontographica, vol. 31, p. 198, pl. 17, fig. 2.

“

“

Cotteau, 1886. Catal. des Echin. jurass. de Lorraine, p. 4. Assoc. franc, pour
l'av'. des Sciences, Congrès de Nancy.
Rhabdocidaris nobilis, Zittel, 1887. Handbuch der Paléontologie, I, p. 495.

Dimensions
(Spines)
Diameter . . . . . . . . . . . . . . . . . . 65 mm.
Height . . . . . . . . . . . . . . . . . . . 46 “

Test circular, elevated, a little re-entrant with the ventral surface.
Poriferous zones relatively very wide, a little wider than the ambulacral areas, undulating.
Pores united by a wide groove, separated from adjacent ones of each side by a thin wall.
Ambulacral areas relatively narrow, undulating like the poriferous zones. They have on
each side, a completely marginal series of small mamelonnated granules, not very apparent,
then two internal series of smaller granules. Each plate thus has one granule at each end. There
are even some small tubercles.
There are seven tubercles per series of the interambulacral areas. The one that has the
plate that touches the apical system is, in general, aborted. The more developed ones are on
the dorsal surface. They decrease gradually to the peristome, becoming a little elliptical. The
scrobiculare are rounded, not very depressed, surrounded by a complete circle of
mamelonnated granules, not very apparent, separated. Mamelons rather protruding,
dominating an elevated base, very strongly crenellated. Miliary zone very wide, flat, covered
with small granules, sparse, unequal, spaced, rounded or elongated. The median suture is not
very obvious. Some small granules also cover the narrow space that separates the scrobicular
granules of the poriferous zones.
Spines. In the same locality as the test, we find spines known to belong to this species.
The stalk is ordinarily subcylindrical at the base, then massive, more or less three-keeled or
prismatic, or more or less compressed. It has small longitudinal ribs, more or less numerous,
more or less protruding, more or less fine, usually granular or spinose, sometimes also smooth.
On the corners is also a series of small spines more or less elongated. All the intermediary
surface is filled by numerous spinose granules, unequal, scattered.
Collar very short, finely striated.
Bouton not very developed relative to the size of the spine. Ring protruding, striated.
Articulating facet strongly crenellated.
I refer to this species, but without certainty, a small spine found with the others. Its length
is 18 mm. Its diameter is 5 mm. The stalk, a little claviform, has small longitudinal ribs, fine,
sharp, more or less long, sometimes interrupted, all meeting at the top that is a little sharp. The
surface is covered with very fine granules, aligned. The collar and the bouton are as in the large
specimens. It could be that this small spine was attached to one of the small tubercles of the
ventral surface.

Similarities and differences. — Rhabdocidaris orbignyana, well known species and
perfectly described by Cotteau (loc. cit.) is represented in the Jurassic beds of Portugal by
specimens of the test and by spines of the best characterized. It is distinguished, in particular,

from the other species by its narrow ambulacral areas with only four series of granules and by
its spines.
Localities. — Plateau of Cesareda (tests and spines), beds with large ooliths and beds
with Lima alternicosta. — Alcobaça (spines), beds of Alcobaça. — Castanheira, Monfalim
(Sobral) (isolated plates), beds of Abadia.
Lusitanian stage.
Localities outside Portugal. — La Rochelle, le Havre and numerous localities in France.
— Kelheim (Bavaria).
Sequanian stage and Pterocerian stage.
Vorbourg, Celle, Porrentruy (Jura Bernois), Switzerland.
Virgulian stage.

RHABDOCIDARIS DELGADOI, P. de Loriol, 1889
Pl. VII, fig. 1–19
Dimensions
(Spines)
Length unknown, it was at least . . . . . . . . .70 to 80 mm.
Thickness of the stalk . . . . . . . . . . . . . . . . 5 to 10 “.

Stalk cylindrical, nearly always more or less flat on one of its surfaces, not narrow at all
but, on the contrary, thickening immediately and rather abruptly above the bouton. It is armed
with short but sharp spinelets, more or less dense, disposed without order. The first, however,
at the base of the stalk, nearly always forms a nearly regular whorl at some distance from the
from the collar. All the surface between the spinelets and on the spinelets is covered with very
fine granules, more or less dense, unequal, scattered or forming not very regular longitudinal
series. In two or three specimens that I cannot separate from the others, the granules are more
distinctly serial and the sides smooth, taking the aspect of sharp lamellae, thin, elevated and
more or less serrated, replacing in part the spinelets. On the more or less flat surface that we
see on nearly all the specimens, there are usually fewer spinelets. No specimen is complete
but, according to the fragments, we see that in some of these spines at least, the stalk was
gradually tapering and, toward the end, developing particularly the lamellar sides and the
granular series.
Two spines top the aborted tubercles of the dorsal surface, as we can see by their
articulating facet. One has the usual size and is covered with dense spinelets, a little aligned.
The other is very small and nearly smooth with laminar ribs.
Collar very short, having the form of a very small ring, slightly conspicuous, very
distinct, covered with longitudinal striation of very great fineness.
Bouton relatively little developed. Protruding striated ring. Articulating facet strongly
crenellated, the crenellations spaced.
Some small spines 18 to 30 mm in length found in the same locality, appear to me to very
as probably belonging to the same species. They are flat, rounded at the top, gradually

enlarging after the base, with costiform lamellae, smooth, completely similar to those that I
have reported on some of the large specimens. The collar and bouton at completely similar to
those of the latter. We can also compare these small spines with those of Rhabdocidaris
orbignyana because we find them at Caesareda in the same beds as the test and spines of this
species but associated likewise with spines typical of Rhabd. Delgadoi. On the contrary, we
also encounter them with the latter at Monte do Gaio, where until now, we have not found
Rhabd. orbignyana. It is thus more probable that they belong to Rhabd. Delgadoi, with the
spines of which they are rather obviously connected by some transitions.
Variations. — The various spines, rather numerous, belonging to this species that I have
before me, are easily recognized by the stalk rapidly thickening after the collar that is very
short, to their spinelets, to their form. The modifications that they have are not considerable
except in a small number of specimens with smooth costiform lamellae that I cannot separate
from the others.
As I have said, nearly all the individuals have a more or less flat surface lacking spineless
in part and, nearly always, the first spinelets at the base of the stalk are arranged in whorls. A
small number of spines, found with the others, have a nearly cylindrical stalk with shorter
spinelets, but denser, without any whorl above the collar. We do not know how to separate
them.
Similarities and differences. — These spines are distinguished easily from those of
Rhabd. orbignyana, with which we often encounter it. They different sufficiently by their form,
in particular by the swelling above the bouton, and also by their ornamentation. They resemble
more those of Diplocidaris verrucosa, Gauthier, that we encounter in the same localities, but
we recognize them because of the presence of a well-defined collar and sudden and pronounced
thickening of the stalk above the latter. The ornamentation of the surface, between the
spinelets, is also more delicate, less dense in Dipl. Verrucosa and the granules are not arranged
in series. In addition, the spinelets are never arranged in whorls in the spines of this species.
Localities. — Moulin du Gaio, Panasqueira (Torres Yedras), Casal-Novo (Arruda),
Curvaceira (Alemquer), Cesareda.
Lusitanian stage.

RHABDOCIDARIS CAPRIMONTANA, Desor
Pl. VII, fig. 20-25
Synonymy
? Cidaris spatula, Agassiz, 1840. Catal. Ectyp. Mus. neoc, p. 10.
? Cidarites cylindricus, Quenstedt, 1852. Handbuch der Petref., p. 645, pl. 49, f. 6.
Rhabdocidaris caprimontana, Desor, in Cartier, 1861. Der obère Jura bei Oberbuehsitten, in Verh. der
naturf. Gesell. von Basel, vol. 3, p. 62.
“
“
E. Desor, and P. de Loriol, 1869. Echinologie helvétique, I. Terr. jurass.,
p. 65, pl. IX, fig. 5–11.
“
“
Cotteau, 1878. Paléontologie française, Echinides, Terr. jurass., v. x, I. p.
282, pl. 218, fig. 5–7, pl. 219, pl. 220, fig. 1–4.
(See in these two works the synonymy of the species).

I refer to Rhabdocidaris caprimontana some spines that have the general characters of
those that we attribute to this species and that, like them, differ notably in form. None are
complete.
The stalk is subcylindrical, or claviform, or triangular, or a little flat in form of an oar. It
is always very narrow at the base, where there are separated spinelets, rather strong. The
surface has spinose granules, which most often form longitudinal series, more or less regular,
more or less developed. In a spine nearly claviform, a little triangular at the top, whose stalk
has a diameter of 15 mm, the granules are very fine and form regular series. In another, very
incomplete, the stalk near the base has a diameter of 22 mm. Its form is subtriangular, flat, with
one of the surfaces flat and the others convex. The surface is covered with very fine granules
that appear scattered. Above the basal narrowing are rather strong spinelets, separated. Another
spine is flat transversely oval, but less convex on one side than on the other. The spinelets are
developed on the two cutting edges. Others, a little smaller, form very separated series on the
surfaces. Another, transversely oval, is covered with longitudinal ribs, very fine, separated,
with very delicate spinelets, not very protruding. Another, finally, 15 mm in width, is flat, a
little fusiform. Its section is transversely oval, its surface is covered with small spinose
granules, separated or vaguely aligned, irregular, with some rare spinelets protruding here and
there and more or less in series. At the base, abruptly narrowed are rather strong spinelets.
Collar short, finely striated, rarely apparent.
Bouton rather developed. Ring protruding. Articulating facet indistinct.
Do all these spines belong to the same species? This is what I cannot say. They do not
vary more in form than those that are generally illustrated as belonging to Rhabdocidaris
caprimontana and they have the same system of ornamentation. This is why I refer them to
this species. It is not necessary, moreover, to conceal that the identification of the spines of
Rhaabodocidaris is always a little subject to caution. They vary much in form on the same
specimen and, most often, the ornamentation does not provide constant characters.
Similarities and differences. — The spines of Rhabd. caprimontana, as I have explained
in the Echinologie hélvétique, are very near those of Rhabd. copeoides of the beds of the Lower
Oxfordian and Callovian and differing only in some points of detail that it is not always easy
to see. The test of the two species is more different. The spines, similar to that that I just
described, that we encounter in the Rauracian and Sequanian are generally referred to Rhabd.
caprimontana. I have done the same. This identification is very probable without being
absolutely certain.
Localities. — Brib of Farta Pâo near Malveira. — Forte do Guincho. — Sôpo and
Refugidos (Alemquer). — Cesareda. — Cabana-Queimada south of Loulé (Algarve).
(Limestone with siliceous polyps).
Lusitanian.
Localities outside Portugal. — Sennevoy (Yonne). Torpes (Doubs). Lemenc (Savoie),
and numerous localities in France. — Chellalah (Algeria).
Oxfordian and Sequanian stages.
Birmensdorf, Kreisacker, etc., Switzerland.
Oxfordian stage.

Lâgern, Geisberg, Thiergarten, etc., Switzerland.
Rauracian. Terrain with chert.
Rhyfluh, Baden, Lâgern, Switzerland.
Sequanian stage.

RHABDOCIDARIS CRASSISSIMA, Cotteau
Pl. VII, fig. 26–29
Synonymy
Rhabdocidaris crassissima, Cotteau, 1860. Echinides nouveaux ou peu connus, I, p. 35, pl. 5, fig. 10.
Rhabdocidaris clavator, E. Desor, 1873, in P. de Loriol and E. Desor, Echinologie helvétique. Terr.
jurass., p. 78, pl. XII, fig. 5.
“
“
Choffat, 1878. Esquisse du callovien et de l'oxfordien, p. 76.
Rhabdocidaris crassissima, Cotteau, 1878. Paléontologie française. Terr. jurass., v. x, I, p. 257, pl. 208,
fig. 2–3 (non 4).
“
“
Cotteau, 1880. Paléontologie française. Terr. jurass., v. x, I, p. 440, pl. 261,
pl. 262, fig. 1–3.
Rhabdocidaris clavator, Cotteau, 1878. Paléontologie française. Terr. jurass., v. x. I. p. 317.
Dimensions
(Spines)
Diameter of the stalk at the top . . . . . . . . . . 18 to 30 mm.

Spine claviform, of very large dimensions. The stalk, very thick at the top, very narrow
at the base, is covered with granulations, more or less spiny, fine, scattered or irregularly serial,
and very dense on the body of the stalk, still finer, very dense and scattered at the top that is
sometimes truncated and a little concave, or rounded, or a little sharp. The ornamentation varies
a little, the granulations can become true spinelets at the base of the stalk and continue,
weakening and forming separated and regular series nearly to the top. Sometimes the
granulations are everywhere serial, sometimes they are scattered on a portion of the surface.
They vary notably also in the degree of their fineness. Between the granulations, the surface is
covered with an extremely fine covering of flat granules that we see well only where the
granular series are a little separated.
We see, on one specimen, the end of the collar that is not conspicuous, but covered with
very fine longitudinal striations. Bouton unknown.
I have not seen the test, coming from the same locality to which it would be appropriate
to refer the spines.
I believe it is necessary to refer, provisionally at least, to Rhabdociaris crassissima a
claviform spine with a maximum diameter of 17 mm coming from Carrapateira that, while
having numerous points of resemblance with the spines of this species, differs however by its
stalk ornamented with spinelets forming very regular series, even becoming lamellar ribs. The
top, truncated and a little sunken, is covered with spinous granules as in the spines of Rhabd.
crssissima. It also has similarities with the spines of Rhabd. caprimontana.
Similarities and difference. — The specimens of Portugal correspond very exactly to
those that have been described and illustrated in Paléontologie française, and I have no doubt

about their identification. Cotteau regards as synonymous Rhabd. clavator, Desor. When I
describe this spine that has at its base spinelets strong than in the other individuals, it appears
different from the single specimen known of Rhabd. crassissima, which was thought to come
from the Bajocian stage (and that was, actually, of the Lower Sequanian). Now that the origins
have been discovered, I think also that it is appropriate to unite the two species.
Locality. —Plateau of Cesaréda, beds of large ooliiths.
Lusitanian.
Localities outside of Portugal. — Clairvaux (Jura), France.
Zone with Am. bimammatus. Rauracian. Graitery, Montchaibeux (Jura Bernois),
Switzerland.
Sequanian stage.

RHABDOCIDARIS ARRUDAENSIS, P. de Loriol, 1889
Pl. VI, fig. 3–4
Dimensions
(Spines)
Diameter of the stalk . . . . . . . . . . . . . 8 mm.

Stalk a little pentagonal toward the base, with strong spinelets obtuse of acerate, conical
or compressed, irregularly arranged, scattered or vaguely aligned. In the intervals, the surface
is filled by spinose granules, fine, dense, scattered, or, here and there, vaguely aligned in
forming small ribs. They are themselves, as well as the spinelets, covered with longitudinal
striations of a very great fineness. Only a small part of the stalk is known.
Collar long, rather narrow, covered with longitudinal striations, extremely fine, clearly
limited by a small bourrelet on its upper edge, above which begins immediately the granules
and spinelets.
Bouton little elevated, ring protruding, finely striated. Articulating facet crenellated.
Similarities and differences. — The spines I just described are unfortunately broken, so
that the upper part of the stalk remains unknown. But they are very well preserved, and I know
no species of Cidaris or Rhabdocidaris to which they can be referred. I have no notion about
the test to which they belonged. We find, in the same locality, isolated plates of a large species
of Rhabdocidaris that it is impossible for me to distinguish from Rhabd. orbignyana, but these
spines could not belong to the latter. Moreover, the crenellations of their articulating facets are
much finer than the crenellations of the tubercles of these plates.
Locality. — Casal-Novo (Arruda).
Lusitanian stage. Assise of Abadia, upper part.

RHABDOCIDARIS BOCCAGEI, P. de Loriol, 1889
Pl. VIII, fig. 1–4.
Dimensions
(Spines)
Diameter of the stalk . . . . . . . . . . . . . . 6 mm.

Spine elongated, rather slender, whose length is unknown. Stalk more or less compressed,
convex on one of the surfaces and more or less flat on the other. It is ornamented with very
small granules, a little irregular, dense, often confluent and even, sometimes, fused in forming
a longitudinal rib. On the flat surface, the granules are less serial, more irregular, and often
fused in a way to produce a vermiculated aspect. In one specimen, we see a few small spinelets
on the convex surface. In another, less compressed, the granules are a little more protruding
and separated, and the stalk has, in addition, several raised keels, some smooth, the others a
little crenellated like the teeth of a saw. In a third, finally, found with the others, the stalk is
nearly oval, the granules are less regularly serial, and tend moreover to fuse irregularly while
forming longitudinal ribs. Everywhere, in all the specimens, the stalk is covered with
longitudinal striations of an extreme fineness.
Collar rather long, very limited, very finely striated.
Bouton very developed. Ring very protruding, finely striated. Articulating facet wide,
with extremely strong crenellations.
Similarities and differences. — The spines that I just described have some similarity in
form with those of Rhabdocidais trigonacantha, (Ag.) Desor, but their stalk is slenderer, less
thick, rarely a little spinose, and the granules that cover it are completely different. There are
no longitudinal striations on the very spinose spines of Rhabd. Ritteri, Desor.
Localities. — Moulin du Cabaceiro near Torres Vedras (lumpy limestone), Barrio near
Alcobaça (Beds of Alcobaça).
Lusitania stage.

RHABDOCIDARIS MIRA, P. de Loriol, 1889
Pl. VI, fig. 18
A fragment of test, comprising three coronal plates and a small portion of one of the
poriferous zones with the corresponding ambulacral half, alone represents this species. It is
little to establish a new species. However, this debris has characters so particular that it will
always be very easy to recognize it when we encounter it with other specimens.
According to the curvature of the fragment, the test must have had a large diameter
without a great height. The very large coronal plates are not less than 20 mm in width, with a
height of 12 mm. Each has a tubercle, extremely little developed because the scrobicules are
only 6 mm in diameter. They are circular, depressed, surrounded by a rather high border,
covered with granules of small size, rounded, appearing a little irregularly disposed. The

mamelon is not very tall and the base that supports it not very protruding. It is perforated, but
entirely smooth at the base.
The tubercle is not in the middle of the plate but nearer the poriferous zones from which
the scrobicle is separated by a wide space. The surface is filled by small granules, rounded or
a little irregular, very separated, scattered.
The poriferous zones, of which I can see only a small fragment, are a little sunken. The
width is approximately 2 ½ mm. The pores in each pair are connected by a wide groove
separated from the adjacent by a rather thick wall.
The ambulacral areas are not very visible and only for half of their width. We distinguish
two series of granules, perhaps there was one more, thus 4 or 6 in all.
Similarities and differences. — Rhabdocidaris miris should be, I think, the type of
Rhabd. nobilis, but it is distinguished immediately from known species by the smallness of its
scrobiculae compared to the size of the plates, and by the total absence of crenellations at the
base of the mamelon of the tubercles. Rhabd. Cartieri, Desor, also has smooth tubercles, but
its scrobiculae are very large, occupying all the height of the plates, and they are not surrounded
by a high border.
Locality. — Cabeço-Redondo (Monte Junto).
Lusitanian stage. Bed with corals and hexactinellids.

RHABDOCIDARIS PEREIRAE, P. de Loriol, 1889
Pl. VI, fig. 2
Dimensions
(Spines)
Length of the known fragment . . . . . . . . . . . . 35 mm.
Diameter of the stalk . . . . . . . . . . . . . . . . . . . 13

Stalk cylindrical, a little oval and a little narrow toward the top, which is truncated. The
surface is covered with small spinose granules of an extreme fineness, scattered, dense. From
the middle of this very delicate granulation arrives, on one of the surfaces, compressed
spinelets, isolated, separated, that have a tendency to align themselves and even form
interrupted ribs, lamellar, extremely fine, smooth, that, toward the end, take the appearance of
smooth lamellae, smooth, very thin, protruding, forming a crown around the top. This latter is
covered with small, pointed asperities, protruding, separated.
The entire stalk is entirely fistulose, and the very substance of the spine, the test, if we
can express it this way, is reduced to a kind of thin bark.
Collar and bouton unknown.
Similarities and differences. — The spine so characteristic which is the question here and
which I know, unfortunately, only a single fragment, cannot be confused with any other. It
would be desirable to have new discoveries that could make better known the species to which
it belongs. It resembles, by its form, the spine named Rhabdocidaris mitrata, but it is
distinguished certainly by its ornamentation that is very particular and that separates its equally

from the spines of Rhabd. crassissima and Rhabd. megalacantha among the varieties of form
that have similarity. The spine that Gemellaro has given the name Rhabd. eretensis appears
also to have smooth ribs, but much more regular and more numerous. The known specimens
are in the form of an oar. I have never seen it.
Locality. — Serra-da-Villa (Torres Vedras).
Lusitanian stage.

RHABDOCIDARIS ARSENOENSIS, P. de Loriol, 1889
Pl. VIII, fig. 5–12
Dimensions
(Spines)
Length of a spine . . . . . . . . . . . . . . . . . 38 mm.
(it is at least 50 mm in others)
Diameter . . . . . . . . . . . . . . . . . . . 6 to 7 “

Spines elongated, rather slender. Stalk with an oval section, or, rarely subcylindrical,
usually flat on one of the surfaces and convex on the other. It keeps the same width up to the
end, where it rapidly becomes very sharp. The convex region is edged on each side by a series
of rather long spinelets, very detached, rather separated. It has, in addition, one or two median
lines of similar spinelets, or numerous and scattered spinelets.
The surface is covered with small granules, spinose, unequal, very numerous, dense,
scattered, more or less regular series on the flat surface. They are accompanied by an extremely
delicate granulation. Toward the end, the lines of spinelets and the principal series of granules
are transformed into lamellar rib, very protruding for the most part.
Collar very short, finely striated longitudinally, forming a small, narrow ring,
conspicuous.
Bouton rather developed. Protruding ring. Articulating facet strongly crenellated. One
spine, whose absence of a proper bouton indicates it belonged to one of the aborted tubercles
that is often near the apical system, is subcylindrical, but the spinelets are still more accentuated
on one of the surfaces than on the other.
With these spines we have found a small number of isolated plates of a Rhabdocidaris
that probably belongs to the same species. One of these fragments is nearly the top of an
interambulacral area with the porifrous zones. There are three plates, each with a welldeveloped tubercle. The mamelon is large, protruding, widely perforated, surrounded by a few
very strong crenellations. The scrobiculae are nearly the same diameter (the upper a little
smaller), circular, very little depressed, surrounded by a complete circle of very small tubercles
separated, not very distinct from miliary granules. These latter are fine, unequal and dense.
The miliary zone is very wide. The poriferous zones are rather wide. The pores are separated,
in each pair by a wide and deep groove, limited on each side by a very thin wall. We see only
half of the ambulacral areas that appear to have had four rows of granules, of which the
externals are more protruding. The test is very thin.

Similarities and differences. — These spines are different from those of Rhabdocidaris
orbignyana by their slender form, more regular, their spinelets more protruding, more constant,
and more aligned. I have not seen any spine from Arseno that could be referred to Rhabdocidais
orbignyana. As for the fragments of the test, they do not appear to belong to this latter species.
The test is very thin, more than in the isolated plates of Rhabd. orbignyana that we have
encountered elsewhere. The scrobicular granules are smaller and less apparent relatively to the
miliary granules. However, it is not with absolute certainty that I identify these fragments of
the test due to the lack of sufficient material.
In any case, the spines are not those of Rhab. orbignyana. They are distinguished from
those of Diplocidaris verrucosa, Gauthier, with which, moreover, they have never been
encountered, by their form, their long spinelets, the constant presence of a collar, and a
granulation denser and more spinose that does not make the pattern clear.
Locality. — Arseno near Alverca.
Upper Pterocerian stage.

DIPLOCIDARIS VERRUCOSA, Gauthier
Pl. VIII, Fig. 13–26
Synonymy
Diplocidaris verrucosa, Gauthier, 1873. In Cotteau, Péron and Gauthier, Echinides fossiles de l'Algérie,
Annales des Se. géologiques, v. 4, pl. 19, fig. 26, p. 22.
“
“
Cotteau, 1878. Paléontologie française, Terr. jurass., v. x, I. p. 338, pl. 235. fig.
5–7.
“
“
Coquand, 1880. Etudes supplém. sur la paléontologie algérienne. Bulletin de
l'Académie d'Hippone, n° 15, p. 318.
“
“
Gauthier, 1883. In Cotteau, Péron and Gauthier, Echinides foss. de l'Algérie,
1er fascicule, p. 56, pl. IV, fîg. 3.
“
“
Cotteau, 1883. Echinides foss. du S. 0. de la France, p. 185.
Dimensions
(Spines)
Length, approximate . . . . . . . 50 to 60 mm.

Elongated spines, cylindrical. The stalk, a little narrowed at the bouton has more or less
protruding spinelets, ordinarily short and blunt, or even truncated, beveled and cutting, but
sometimes, sharp. They are always scattered, but more or les dense. The intermediary surface
has extremely fine granules, separated scattered. Toward the end are some thin ribs, uniting
some of the spinelets. I do not know the top. At the base the stalk is smooth, the spinelets
developing at some distance from the ring, but there is no collar strictly speaking.
Bouton well developed, sometimes its diameter exceeds that of the stalk, sometimes it is
less. Ring protruding, finely striated. Articulating facet strongly crenellated.
Some spines, found with the others, probably belong to the same species. The tend to
become a little triangular and also flattened. The spinelets are less developed. In contrast, some
smooth ribs are rather protruding. The granules of the intermediary space are more spaced.

Others, only 20 mm in length, are always a little triangular but more flattened. They have only
a few spineless, but very strong smooth ribs, lamellar, very protruding. These small spineless
perhaps belong to the tubercles of the ventral surface.
With the spines that were just described, we have collected some isolated plates that, in
all probability, have belonged to the test of the species. They indicate an urchin of large
dimension. The poriferous zones are, relatively, narrow and sunken. They have to be very
winding. As in all the species of the genus, the pores, pierced, alternatively nearer or further
from the end of the plates, make four series. But in the interior of the test, they form only two,
very aligned as already observed by Cotteau. The ambulacral plates are alternatively thin and
thicker, the tallest, that are notably enlarged inside the area, have each a large mamelonnated
granule. The others are a single net of small tubercles.
In the ambulacral area, of which we see only half, there are two series of rounded
granules, well-developed, mamelonnated, one per plate, with some extremely rare small
tubercles in the middle of the area.
The interambulacral plates reach large dimensions. The scrobiculae, round, not very
sunken, occupy the middle of the plates. There remains a rather large space between them and
the poriferous zones. They are surrounded by a circle of well-developed granules, strongly
mamelonnated, separated by a group of very delicate small granules. The scrobicular circle is
usually complete. But, in the plate that probably comes from the ambitus, it is incomplete and
the scrobiculae are confluent. The tubercles are very large. The diameter of the mamelon
reaches 6 mm. Their base is strongly crenellated except in a single plate where it is smooth.
The rest of the surface is filled by mamelonnated granules, rounded, separated, very developed,
homogeneous, sometimes aborted. The intermediate space has extremely fine granules,
separated, not very abundant. It is not possible, naturally to confirm that these plates belong to
the same species as the spines, but it is extremely probable, and the dimensions of the
articulating facet correspond well with the considerable diameter of the mamelon in some of
the plates.
Similarities and differences. — The rather numerous spines that I have examined coming
from Portugal, cannot be distinguished from those described and illustrated by Gautier under
the name of Diplocidaris verrucosa. I cannot separate them. As for the probable test, what we
know about them establishes first that we can affirm with near certainty that the spines belong
to a Diplocidaris as we presumed. It is difficult to make comparisons when we have only
isolated plates, but those I just described indicate a very different species from Diploc. gigantea
(whose spines were encountered at the same time), by the scrobiculae placed more in the center
of the plates and leaving, consequently, more space between the scrobicular circle and the
poriferous zones, then by the large number of small, very delicate tubercles that we see, either
between the granules of the scrobicular circle, or between the large granules that cover the
plate and that are, themselves, more separated. The spines are clearly distinguished by their
spinelets from those of Diploc. gigantea. I have collected at the Pointe du Ché, near la
Rochelle, spines of Diploc.verrucosa, identical to those of Portugal. We can suggest that they
belong to Diploc. miranda that we find in this locality. Its test differs from that of Portugal
whose spines I relate (as far as can be done by the study of isolated plates), by its scrobiculae
much closer to the poriferous zones, and by much greater rarity of the tubercles between
miliary granules. I have seen no fragment of a similar test coming from Portugal.

Localities. —Vicinity of Torres Vedras: Panasqueira (spines and plates); Moinho do Gaio
(spines and plates); Casai da Madragoa (plates).
Beds of Abadia. Lusitanian stage.
Localities outside Portugal. — (Spines). Djebel Seba. Algeria. — Merry sur Yonne. La
Rochelle. France.

DIPLOCIDARIS GIGANTEA (Agassiz), Desor
Pl. VIII, fig. 27–30
Synonymy
Cidaris gigantea, Agassiz, 1840. Echinod. foss. de la Suisse, v. II, p. 66, pl. XXIa, fig. 22.
Cidaris pustulifera, Agassiz. 1810. Echinod. foss. de la Suisse, v. II, p. 75, pl. XXIa, fig. 7.
Cidaris drogiaca, Cotteau, 1850. Etudes sur les Echinides de l'Yonne, 1. 1, terr. jurass., p. 110, pl. XI,
fig. 12. pl. XII, fig. 1–2.
Cidaris Bertrandi, Michelin, 1851. Descr. de quelques esp. nouvelles d'Eehinides (Mag. de zoologie), p.
2, pl. III, fig. 2.
Cidaris drogiaca, E. Desor and P. de Loriol, 1868. Echinologie helvétique, I. T. jurass., p. 50, pl. VII,
fig. 11.
Diplocidaris gigantea, E. Desor and P. de Loriol, 1869. Echinologie helvétique, I. T. jurass., p. 83, pl.
XII, fig. 12–14, pl. XIII, fig. 9.
“
“
Cotteau, 1878. Paléont. française, Terr. jurass., v. x, I. p. 324, pl. 229, 230, 231,
232.
(See the synonymy of the species in this work and add).
Diplocidaris gigantea, Cotteau, Péron and Gauthier, 1883. Echinides fossiles d'Algérie, fasc. I, Terr.
jurass., p. 55.
“
“ G. Boehm, 1885. Die Fauna des Kelheimer Diceras Kalkes, 3 te Abtheil. Echinoidea,
Paleontographica, vol. 31, p. 201.
Dimensions
(Spines)
Length, very approximate . . . . . . . . . . . 55 mm.
Diameter of the stalk . . . .. . . . . . . . 7 to 9 “

Spines subfusiform, elongated, more or less thick, nearly always a little flattened, more
or less sharp toward the top. The stalk is covered with numerous pustules, dense, scattered,
rather protruding or a little acuminate, if also flat and then tending to form undulating series,
transverse, sometimes very erased. Toward the end, the pustules tend to align into longitudinal
series and then to form, near the top, smooth ribs, often raised and sharp. In general, the
pustules are rather homogeneous. In an individual, some are notably larger than the others. The
entire surface is covered with striations of extreme fineness, but we see them distinctly only in
specimens of perfect preservation.
No real collar. The stalk is a little constricted and striated, as elsewhere, above the bouton,
whose pustules are more or less close together.
Bouton wide, but not very elevated. Ring very protruding, striated, articulating facet
strongly crenellated.

Similarities and differences. — The spines, rather numerous, that I refer to Diplocidaris
gigantea are perfectly characterized, and have different varieties of ornamentation already
described in the different deposits where they have been encountered. I have not seen plates
that appear to me to have been related to the well-known test of the species. In two localities
where the spines have been collected, we have found some isolated plates, but they belong to
the test that I have associated with the spines that have received the name of Diploc. verrucosa,
Gauthier. There, the two species are found together. Such is also the case with Djebel Séba in
Algeria and at Merry sur Yonne (Yonne). The spines of the two species cannot be confused.
The synonymy of Diploc. gigantea has been rather confusing for a long time. I refer for
its history to the Echinologie helvétique and to Paléontologie française.
Localities. —Casai da Madragoa. Moulin du Gaio. Serra das Figueiras. Signal da Achada
(Torres Vedras). — Villa-Quente. — Curvaceira. Pedra-d'Ouro (Alemquer). — Carvalho.
Signal de Neves (Arruda). — Cesareda. Beds with large ooliths.
Lusitanian.
Localities outside of Portugal. — Besançon (Doubs). — La Vèze (Jura). — Champlitte
(Haute Saône). — Merry sur Yonne (Yonne), and several other localities in France.
Rauracian stage.
Djebel Seba (Algeria).
Sequanian stage.
Bois du Treuil near Soyhières. Fringeli (Jura Bernois). Switzerland.
Terrain at Chailles. Rauracian.
Nattheim, etc. (Wurtemberg). Kelheim (Bavaria).
Sequanian stage.

DIPLOCIDARIS GUINCHOENSIS, P. de Loriol, 1889
Pl. IX, fig. 1–2
I know this species only by a fragment of the test and a probable spine.
An interambulacral area, preserved in part, with a width of 23 mm at the level of the sixth
tubercle from the peristome, and the height of the fragment, from the first to the sixth of these
tubercles is 26 mm.
The poriferous zones are narrow, a little sunken, very little winding on the known
fragment. Despite the narrowness of the zones, we see very clearly that the pores form four
very distinct series. Only a half of an ambulacral area is preserved. The has only a single series
of granules, very round and a little separated.
The fragment of the interambulacral area belongs to the ventral surface and a part of the
ambitus. But we see by the curve that is slight, it is far from the top. The two series of tubercles
that it has, one six, the other, less complete, 5. They are very dense. The scrobiculae, very
elliptical, are rather deep, and surrounded by a circle of separated granules, rather developed,
very rounded. The circle is complete in the highest, but the three last scrobiculae toward the
peristome are confluent. The mamelon, depressed, is supported by a protruding base, strongly
crenellated around its neck. The miliary zone, very narrow, is very depressed and smooth in
the middle. It has only very few granules, one series only outside each scrobicular circle. They

are quite touching in the three last scrobiculae. Some microscopic tubercles accompany the
granules. Between the scrobicular circles and the poriferous zones, there is scarcely space for
a series of granules.
In exactly the same bed, black in color, we have collected a spine that has obviously
belonged to a Diplocidaris and, in all probability, to the same species of the described
fragment. It is not intact. Its length is 27 mm with a diameter of 4 ½ mm. The stalk is
cylindrical, hardly narrowed toward the top, with small pustules very little protruding, dense.
Toward the base they are fused and form transverse ribs, longitudinal, granular, regular.
Similarities and differences. — The fragment of test that I just described belongs certainly,
it seems to me, to a distinct species, and I have believed I could not neglect it, hoping that new
investigations would make it better known and fix it definitively. It is distinguished from
Diplocidaris gigantea by its form, certainly more elevated and less swollen at the periphery,
and the much larger number of its tubercles. In fact, the fragment should belong, according to
its dimensions, to an individual approximately 50 mm in diameter, and its height, that should
not be half the total height, there are already six tubercles. They were thus denser and more
numerous. Also, the scrobiculae are much more elliptical. Then the miliary zone is relatively
narrower, naked in the middle, nothing between the 3 last scrobiculae of the ventral surface.
Finally, the poriferous zones are less winding. The characters that we cannot evaluate would
furnish without doubt still more new reasons for separation. The spine resembles some
varieties of the spines of Diploc. gigantea, with more fineness in the tubercles that gives it a
rather different aspect. We cannot confuse the test with that of Diploc. Etalloni, no more than
the spine with those of this species.
Locality. — Forte do Guincho.
Lusitanian stage.

DIPLOCIDARIS DESIPIENS, P. de Loriol, 1889
Pl. IX, fig. 3
I know a single fragment of the test belonging to this species, but it has characters so
particular that it will be always easy to recognize it when we discover new specimens.
The test should reach a large size, the transverse diameter of the existing scrobiculae is
10 mm.
Poriferous zones narrow and absolutely flush with the test. They are perhaps not entirely
preserved. The pairs of pores alternate as in Diplocidaris, but they are denser than usual, so
that the pores appear to form, in what we can see, nearly three vertical series only, instead of
four. The external one is very regular. The two others are less, with denser pairs of pores. In
each pair, the two pores are close together and separated by a very protruding granule. The
pairs, in the external vertical series, are apart and separated by a large, rounded granule,
protruding, mamelonnated, and by some very small tubercles that accompany it. In the interior,
the pores form two series, of which one is perfectly vertical.
I do not know the ambulacral areas.
The known tubercles of the interambulacral areas are very protruding, perforated,
strongly crenellated, surrounded by scrobiculae a little elliptical, barely sunken, confluent,

surrounded by a circle of rounded granules, mamelonnated, finely perforated, separated, a little
larger than the others, separated by some small tubercles, of which a net borders also the
scrobiculae in the vertical line. The scrobicular circles touch the poriferous zones. The miliary
zone, which I cannot appreciate exactly, appears to have been narrow.
Similarities and differences. — The species to which the fragment described belongs is
distinguished, at first glance, from all the others by the structure of its poriferous zones
absolutely flush with the test, and the interspersed with numerous granules.
Locality. — Casai Novo (Arruda).
Layer of Abadia. Corallian of Amaral. Lusitanien.

ACROSALENIA ANGULARIS (Agassiz). Desor
Pl. IX, fig. 4.
Synonymy
Hemicidaris angularis, Agassiz, 1840. Catal. Syst. Ectyp. foss. Mus. neoc., p. 8.
“
“
Agassiz, 1840. Echinod. foss. de la Suisse, v. II, p. 51, pl. 19, fig. 4–6.
Milni decorata Haime. 1849. Ann. Sc. nat, 3e série, v. xII, Zool, p. 217, pl. II, fig. 1–3.
Acrosalenia decorata, Wright, 1851. On the Cassidulideae of the Oolites, Ann. and Mag. of nat. hist., 2 nd
series, vol. 9, p. 81.
Acrosalenia angularis, Desor, 1856. Synopsis des Echin. foss., p. 140.
Acrosalenia decorata, Desor, 1856. Synopsis des Echin. foss., p. 147.
Acrosalenia angularis, E. Desor and P. de Loriol, 1871. Echinologie helvétique, I. Echin. jurass., p. 253,
pl. 40, fig. 1–4.
“
“
Cotteau, 1879. Paléontologie française, Terr. jurass., v. x, I, p. 391, pl. 250, fig.
5–11, and pl. 251.
(See in this work the synonymy of the species and add).
Acrosalinia angularis, Cotteau, 1881. Catal. des Echinides jurassiques de Normandie, p. 14.
Acrosalenia decorata, Rigaux, 1882. Synopsis des Echinides jurass. du Boulonnais, Bull. Soc. Géol. de
France, 3me série, v. VIII, p. 628.
Acrosalenia angularis, P. de Loriol, 1885. Premier supplément a l'Echinologie helvétique, p. 7, pl. 1, fig.
4. (Mém. de la Soc. paléontol. Suisse, vol. XII).
Dimensions
Diameter . . . . . . . . . . . . . . . . . 17 mm.
Height . . . . . . . . . . . . . . . . . . . 9 “

Test pentagonal.
Apical system invisible.
Poriferous zones perfectly straight, pores a little multiplied near the peristome.
Ambulacral areas swollen, narrow. They have two marginal rows of very small tubercles,
alternate, crenellated, perforated, separated by a belt of granules, strongly diminishing toward
to top, near which they are only single granules. The middle of the area has extremely fine
granules, homogeneous and very dense.
In the interambulacral areas, the tubercles are well-developed, protruding, crenellated,
perforated, surrounded by scrobiculae, deep, elliptical, confluent. They diminish rapidly and
strongly on the dorsal surface. The miliary zone is wide and has small granules similar to those

of the ambulacral areas, very dense and homogeneous. The zone, rather wide, that separates
the tubercles of the poriferous zones, is covered with granules a little larger and more unequal,
among which are found some of them at the ambitus and ventral surface, notably more
developed, mamelonnated, perforated, that form on each side an irregular series of small
secondary tubercles.
Peristome sunken. Its diameter equals 0.48 of that of the urchin. The notches are narrow,
deep and marginal.
Similarities and differences. — I know only one single individual found in Portugal
belonging to this well-known species and easily recognizable. The dorsal surface is quite rough
so that we can neither count the tubercles nor be assured of their aspect near the apical system.
We can however, in one place, see their strong diminution. Despite this difficulty, the essential
characters of the species are perfectly observable and I have no doubts about my identification.
Locality. — Casa da Mina (Cap Mondégo).
Lusitanian.
Localities outside Portugal. — Trouville (Calvados). Ecommoy (Sarthe). France. above
Develier, Laufon (Jura Bernois). Switzerland. — Hildeshein, Hoheneggelsen, etc. Hanover.
Rauracian stage.
Valfin (Jura). Biaise (Haute Marne). Hourecq (Pas de Calais). France. — Soyhières, etc.
(Jura Bernois). Schönenwerdt (Soleure). Switzerland. — Calne, Malton (England).
Sequanian stage.
Val St Martin (Pas de Calais). Bar sur Aube, etc. France. — Egerkinden (Soleure).
Switzerland.
Pterocerian stage.

ACROSALENIA VENUSTA, P. de Loriol, 1889
Pl. IX, fig. 5–6.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . 18 to 19 mm.
Height, compared to the diameter . . . . .
0.55

Test pentagonal, rather elevated, relatively flat ventrally.
The apical system is destroyed. The space it occupied is not very extended.
The poriferous zones and completely straight, flush with the test. Very near the
peristome, the pairs of pores deviate slight but without multiplying.
The ambulacral areas are very narrow, swollen, straight, preserving nearly everywhere
the same width. They have two rows of tubercles, very small, crenelated, finely perforated,
diminishing rather rapidly and strongly on the dorsal surface. The median zone is very narrow
and occupied by some unequal granules. The granules seem separated by tubercles. There are
14 to 15 tubercles per series.
The ambulacral plates, at the ambitus, are compound and formed of three primary plates,
subrectangular, nearly equal to each other.

The interambulacral areas are flat, even a little concave in one of the specimens. The
tubercles, nearer the poriferous zone than to the median suture, are eleven to twelve in number
for each of the two series. They are very little developed, crenellated, perforated, very little
protruding, non-scrobiculated, rather separated, diminishing very gradually and weakly toward
the top, and near the poriferous zones. The miliary zone, very wide, is occupied by numerous
granules, very fine, a little unequal, not very dense. Similar granules are seen between the
tubercles in the narrow space that separates the tubercles of the porifrous zones. Toward the
top, the miliary zone appears a little bare.
Peristome small, completely flush with the test, weakly notched. Its diameter is 0.44
compared to the urchin.
Similarities and differences. — This species is represented by only two specimens, a little
rough, so that the details concerning the granules have escaped me. But they are well preserved.
It is near, by its clearly pentagonal form, Acrosalinia angularis (Ag.), Desor, but it is
distinguished very easily by its much smaller interambulacral tubercles, diminishing only
weakly on the dorsal surface, not surrounded by scrobiculae (these are very sunken on the
contrary in Acr. angularis), its miliary granules less dense and less homogeneous, its peristome
relatively a little smaller (it is a little too large in the illustration).
Locality. — Cabeço do Jaspe (Arrabida).
Lusitanian.

ACROSALENIA DELGADOI, P. de Loriol, 1889
Pl. IX, fig. 7
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . 20 to 23 mm.
Height compared to the diameter . . . .
0.61

Test elevated, circular, a little swollen at the periphery, convex above, flattened on the
ventral surface.
Apical system destroyed. The space that it occupied is, relatively, not very extended,
pentagonal, a little elongated in the unpaired interambulacral area.
Poriferous zones straight, completely flush with the test. The pores deviate very little
from the line to the edge of the peristome.
Ambulacral areas very straight, very narrow at the top, scarcely wider at the ambitus,
very narrow at the top. The tubercles, 15 to 16 per series, very separated, alternate, are not very
apparent, extremely small, however mamelonnated, crenellated and finely perforated but
without distinct scrobiculae. The granules on the intermediary space, either between them or
in the middle of the area are unequal, rather separated, and not very abundant.
The tubercles of the interambulacral areas, 10 to 11 in number in each of the two series,
are very apparent so that they contrast in a striking way with those of the ambulacral areas.
The mamelons, not very elevated, are supported by a very protruding base and weakly although
distinctly crenellated. The scrobiculae, circular, are clearly indicated although shallow,
confluent everywhere. An incomplete circle of small granules, homogeneous, contiguous from

the side to the poriferous zones surround them. The miliary zone, between these scrobicular
granules, is very narrow, a little depressed along the sutures that are very marked and nearly
completely smooth. On the ventral surface, the scrobicular circles are nearly contiguous. On
the dorsal surface, the tubercles diminish very gradually.
Peristome completely flush with the test, weakly notched. Its diameter is 0.43 that of the
urchin.
We distinguish some fragments of spines. The stalk is very slender, cylindrical and
striated, the bouton rather developed.
Similarities and differences. — This species, which I have before me only a small number
of specimens, is easily distinguished by its elevated form, the great smallness and separation
of its ambulacral tubercles, its miliary zone bare and depressed along the median suture. The
characters separate, in particular, Acrosalenia incerta, Péron and Gauthier, whose peristome,
in addition, is larger and whose interambulacral tubercles decrease more rapidly toward the
apical system. It cannot be confused with Acros. Ribeiroi, P. de Loriol.
Localities. — Arrabida (beds with Pseudodiadema conforme). — D. Pel. (east of S.
Thiago de Cacem).
Lusitanian.

ACROSALENIA RIBEIROI, P. de Loriol, 1889
Pl. IX, fig. 8–9
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 17 to 24 mm.
Height compared to the diameter . . . . . . .
0.50 to 0.55

Test circular, rather elevated, not very swollen at the periphery, dorsal surface slightly
conical, flattened on the ventral surface.
Apical system destroyed. The space that it occupied is rather large, pentagonal, a little
prolonged into the unpaired interambulacral area.
Poriferous zones completely straight. The pores, very open, are arranged by pairs
relatively rather wide apart and separated, in each pair, by a very fine wall. On the ventral
surface, near the peristome, the pores hardly multiply, in reality, but the primary plates that
form the compound plates become very narrow and the pores open, no longer always at the
external edge of the plates, but at a distance that varies. As a result, the pores appear to form
one or two small oblique arcs of three pairs. Very near the peristome, there is also an
intercalation of one or two demi plates.
Ambulacral areas straight, extremely narrow, pointed at the top and at the base, a little
enlarged only at the ambitus. The 15 to 16 tubercles in each of the two series are very small,
not very protruding, crenellated and perforated, apart from each other, alternate, diminishing
very gradually on the dorsal surface and reduced to single granules near the apical system.
They fill nearly all the space in the area, so that there remains only a single network of very
small granules that meanders in the middle. Two or three granules also separate each tubercle.
On the ventral surface, there are in the middle of the area only two isolated granules. As in the

other species, the compound plates are formed of three primary plates of which the median is
more enlarged than the others of the internal side.
The interambulacral tubercles number ten per series. At the ambitus, they are widely
scrobiculated, but not very protruding. They diminish rapidly on the dorsal surface and the
ventral surface. The mamelon is very small. The crenellations are very fine. The scrobiculae,
a little elliptical, are rather depressed, nearly everywhere confluent except toward the apical
system, and surrounded by an incomplete circle of small granules, dense and homogeneous.
The miliary zone, very narrow, is occupied by some tubercles between the scrobicular circles.
At the top they are very bare. Between the scrobicular circles and the poriferous zones we still
see some small granules, but only in the largest specimens.
Peristome completely flush with the test, weakly notched, small, its diameter is 0.45 that
of the urchin.
In one specimen, we see a very short fragment of a small spine. The stalk is cylindrical
and very small, the ring protruding, the articulating facet crenellated.
Similarities and differences. — Acrosalenia Ribeiroi, while have some relation with
Acros. Marconi, Cotteau, differs by its elevated form, its narrower ambulacral areas with much
fewer granules, its interambulacral tubercles diminishing less rapidly on the dorsal surface. Its
scrobiculae surrounded by circles of well-defined granules, its smaller peristome. In Acros.
radians, Desor, of the Callovian, the ambulacral tubercles are more developed, less separated,
stronger on the dorsal surface. The circles of scrobicular granules are better defined, the
peristome is larger.
Localities. — Cap Mondégo. — Valley of Trave. (Massif of Porto de Moz, to the north
of Abran-pequeno). — Pedreiras (Arrabida).
Lusitanian stage.

ACROSALENIA MARCOUI, Cotteau
Pl. IX, fig. 10
Synonymy
Acrosalenia Marcoui, Cotteau, 1879. Paléontol. française, Terr. jurass., v. x, II, p. 389, pl. 219, fig. 9–11,
pl. 250, fig. 1–4.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . 21 mm.
Height . . . . . . . . . . . . . . . . . . . . . 10 “

Test slightly pentagonal, not very elevated.
Apical system destroyed. The space that it occupied is not very extended.
Poriferous zones straight, flush with the test. Pores very small, arranged by serial pairs,
separated in each pair by a small granule. They are a little multiplied near the peristome.
Ambulacral areas very narrow, narrow at the top and then keeping their width. There are
13 to 14 tubercle per series, small, not very protruding, perforated, finely crenelated. A little
more developed at the ambitus, they strongly diminish greatly separating on the dorsal surface.

The miliary granules are not very abundant. They hardly form a double series in the middle of
the area at the ambitus, reduced to a single on the ventral surface. Some others separate the
tubercles. They are a little more abundant on the dorsal surface. The ambulacral plates are
compound, as I can see, up to a short distance from the apical system. They are formed of three
primary plates, of which the upper and lower are subrectangular, while the median is much
wider on the internal side than on the external side.
The interambulacral tubercles are very developed at the ambitus, rather protruding,
perforated, strongly crenellated. The scrobiculae are large, subcircular, slightly depressed,
confluent. They diminish rapidly and strongly on the dorsal surface. They are then separated
by numerous granules. We count 8 per series. The scrobiculae are surrounded by incomplete
circles of small granules that border the poriferous zones and nearly touch the miliary zone.
Some smaller tubercles complete the granulation. The middle of the miliary zone, toward the
top, is a little sunken and rather bare.
Peristome is open, and rather strongly notched. Its diameter is 0.51 of the urchin. A small
specimen of 12 mm in diameter and 6 mm in height appears to me to be related to Acrosalenia
Marconi. It has all the characters, with some slight modifications, coming from, naturally, the
great difference in size, such as a greater number of tubercles, etc. I could find no reason to
separate them. It comes from Lirio.
Similarities and differences. — I have seen only two individuals coming from Portugal.
The largest and most typical is slightly broken and deformed on one side, and a little rough,
without preventing properly grasping all the principal characters except perhaps some small
details of the granulation. It appears to me to relate best to the illustration and description given
by d’Orbigny. This species is near Acros. angularis, but it is clearly distinguished by its miliary
granules, less fine, less numerous and less homogeneous, by the total absence of large granules
at the ambitus and on the ventral surface, playing the role of secondary tubercles, by its
scrobiculae scarcely elliptical and less depressed. Finally, the apical system is entirely
different, which distinguishes at first glance specimens of the two species when they are
preserved.
Locality. — Portinho d'Arrabida. — Lirio (Cape Mondego).
Lusitanian.
Localities outside of Portugal. — Montoiseau near Clucy (Jura).
Corallian stage.

ACROSALENIA TENELLA, P. de Loriol, 1889
Pl. X, fig. 1–7
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . 12 to 28 mm.
Height, compared to the diameter . .
0.55

Test circular, rather elevated, swollen at the periphery.

The apical system is not preserved in any of the various specimens that have come to my
attention. The space that it occupied is, relatively, not very extensive.
Poriferous zones perfectly straight, completely flush with the test. The pores, arranged in
serial pairs, multiply near the peristome, forming some oblique arcs.
The ambulacral areas keep their same length nearly everywhere, narrow with small
tubercles, perforated and crenelated, not confluent, reaching their greatest development at the
ambitus and diminishing rather rapidly and strongly on the dorsal surface and greatly
separating. They form two rows, completely marginal, in which they are alternate. We count
14 to 16 per series. The middle of the area is occupied by small granules, dense, homogeneous,
forming a single series at the ambitus and a double one on the dorsal surface. A transverse line
of granules also separates the tubercles. The ambulacral plates are compound and formed of
three primary plates. The upper and the lower are narrow and subrectangular. The median,
which has the tubercle, is much wider on the internal side than the external side, at the expense
of the two others. One of the two pores of which they are pierced at their external end is
completely on the suture. I can confirm that this disposition of the plates is identical, after the
area immediately near the apical system, to below the ambitus. On the dorsal surface, the
tubercles being very small, the median plate is less enlarged inside. Very near the peristome
are some intercalated demi plates of variable number.
The tubercles of the interambulacral areas, eleven to two per series in number, are not
very large, but however, very apparent. The mamelon is small, not very elevated, its base,
strongly crenellated at the neck, is not very protruding. The scrobiculae, a little elliptical,
confluent are rather sunken and far from the poriferous zones. All the intermediary space, either
along the poriferous zones or in the miliary zone, is filled with granules, very fine, very
abundant, dense and homogeneous. The miliary zone, very wide, is a little depressed and naked
on the dorsal surface.
It is at the ambitus that the tubercles show their strongest development. They decrease
very gradually on the dorsal surface and, the last, near the apical system, is still rather
developed and strongly crenellated.
Peristome completely flush with the test, not very deeply notched. Its diameter is 0.46
that of the urchin.
Spines. Some small spines are found around a test of the species, placed in such a way
that it seems to me certain that they belong to it. The stalk is cylindrical and appear covered
with spines of an extreme fineness. Its diameter is 1 mm. I do not know the bouton, nor the
length of the stalk.
Similarities and differences. — Acrosalenia tenella is near Acros. lybica, Gauthier, but
it differs by its very much narrower ambulacral areas, of which the tubercles are more
developed and more numerous, while the median zone is much narrower and less granular.
Then, in the interambulacral areas, the granules of the miliary zone are much denser and more
homogeneous, the same as along the poriferous zones. Finally, the test is less depressed. In
Acros. Marioni, Cotteau, the interambulacral tubercles dimmish abruptly and considerable on
the dorsal surface, the miliary granules are less dense and less homogeneous.
Localities. — Casa da Mina, Lirio (Cap Mondégo). — Cabo d'Ares, Pedreiras (Arrabida).
— D. Pel (West of S. Thiago de Cacem).
Lusitanian.

PELTASTES VALLETI, P. de Loriol
Pl. XIV, fig. 1
Synonymy
Peltastes Valleti, P. de Loriol, 1868, in Pictet, Étude provisoire des foss. de la Porte de France, etc.,
Mélanges paléontologiques, liv. IV, p. 274, pl. 42, fig. 4.
“
“
Pillet, 1871. L'Étage tithonique à Lémenc, p. 6 (Arch. Bibl. univ. Genève, 1871).
“
“
Pillet, 1875. Descr. géol. et pal. de la colline de Lémenc, p. 88, pl. X, fig. 24 and 25.
“
“
Cotteau, 1879. Paléontologie française, Terr. jurass. v. x, I, p. 427, pl. 256, fig. 10–16.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . 6 mm.
Height, compared to the diameter . . . . . 0.54

Test circular, not very elevated, a little convex on the dorsal surface.
Apical system very large, relative to the ensemble. The genital plates, large,
subhexagonal, are nearly equal to each other. The genital pores and the madreporite body are
not distinct because of weathering of the surface. A small sutural fossette is seen above each
of the ocular plate. These latter are rather large, triangular and inserted between the external
corners of the genital plates. The suranal plate, pentagonal, is much smaller than the genital
plates.
Periproct is small, a little transverse.
Poriferous zones completely straight. The pores are very small, arranged in oblique pair,
spaced apart, regularly superposed. Between each pair a small depression.
Ambulacral areas straight, very narrow, with two series of large granules rounded,
mamelonnated, imperforated, very near each other. It is difficult to see, here and there, a
minuscule tubercle in the intervals.
The interambulacral tubercles are not very developed, imperforate, very finely
crenellated, confluent. We count four per series. The miliary zone has granules unequal, little
abundant, but rather developed.
The peristome is not visible.
Similarities and differences. — The specimen that I refer to this species is wellpreserved. It has all the characters, and it would be impossible for me to separate it specifically
from those that have been collected at Lémenc. The presence of Peltastes Valleti in the Upper
Jurassic beds of Portugal is a rather remarkable fact.
Locality. — Forte do Guincho, Northwest of Cascaes.
Lusitanian.
Localities outside Portugal. — Lémenc (Vigne Droguet near Chambéry), (Savoy).
Echaillon (Isère), France.

PSEUDOSALENIA ASPERA (Agassiz), Etallon
Pl. X, fig. 7
Synonymy
Acrosalenia aspera, Agassiz, 1840. Descr. des Eehin. foss. de la Suisse, II, p. 41, pl. 18, fig. 6–10.
Acrosalenia tuberculosa, Agassiz, 1840. Catal. Syst. Ectyp. foss. Mus. neoc., p. 9.
Salenia interpunctata, Quenstedt, 1852. Handbuch der Petrefactenkunde, I e éd. p. 576, pl. 49, fig. 3–4.
Pseudosalenia flexuosa, Cotteau, 1859. Echin. nouveaux ou peu connus, I, p. 24, pl. IV, fig. 4 and 5.
Pseudosalenia aspera, P. de Loriol, 1871, in E. Desor and P. de Loriol, Echinologie helvétique, T.
jurassique, p. 245, pl. 41, fig. 5–10.
“
“
Cotteau, 1880. Paléontologie française, Terr. jurass., v. x, I, p. 419, pl. 256, fig. 1–
9.
(See in this work the synonymy of the species and add).
? Pseudosalenia Ottmeri, Dames, 1872. Echinodermen der Nordwest. Deutschl. Ob. Jura Bildungen,
Zeitschrift der deutschen geol. Gesell., vol. 24, p. 134, pl. 9, fig. 2, (non, f.
3).
Pseudosalenia aspera, Cotteau, 1883. Echinides du S. 0. de la France, p. 22.
“
“
Boehm, 1885. Die Fauna des Kelheimer Diceras Kalkes, III. Abth. Echinoiden.
Paleontographica, vol. XXXI, p. 203, pl. 17, fig. 4.
Dimensions
Diameter . . . . . . . . . . . . . . . 12 to 22 mm.

I have before me four specimens that I refer to this species. One of them, 16 mm in
diameter, is a little broken, so that its height is not clear. It has very exactly the characteristics
of the species. The genital plates are perforated very near the external edge. In the middle is a
weak depression where radiate extremely fine grooves.
The interambulacral areas have 4 or 5 tubercles in each series. It is difficult to distinguish
in the miliary zone here and there a microscopic tubercle. A second individual, 12 mm in
diameter only, has absolutely all the characteristics of the species. Its apical system in in bad
condition, and we do not distinguish the suranal plate. Despite this, I do not hesitate to refer it
to Pseudosalenia aspera.
A third specimen, very well preserved in half of the test, approximately, is not complete
in the ret of the test. Its diameter appears to have been 22 mm, perhaps 25 mm. Its height,
relatively, is 14 mm. The ambulacral areas have, as the typical specimens, two series of very
dense granule, with some tubercles, very rare, in the middle of the area. The interambulacral
tubercles are a little more numerous than usual, 5 to 6 per series. The rest are similar to what
they usually are and surrounded by granules of the same appearance. Among them are some
that appear perforated. The miliary zone is a little wider than in most individuals. It has two
undulating series or extremely small tubercles, invisible to the naked eye that do not exist,
neither in the other specimens that I have been able to compare, nor in those that have been
illustrated. The genital plates are normal in form, the madrepore body is limited, a little sunken,
and granular. The genital pores open at some distance from the external edge. In the
approximate middle of the plate is a slight depression from where diverge numerous radiating
grooves, extremely five. This specimen is thus a little different from the types, by its greater
height, its genital plates pierced a little more inward, its interambulacral tubercles a little more
numerous, it miliary zone a little wider, with two series of extremely delicate tubercles. These
few differences do not appear to me to alone have a sufficiently large importance to justify

establishing a new species. It would still be necessary, at the least, to verify in some number
of specimens that they are constant. I believe it is necessary to see this individual as a variety,
rather interesting, of Pseudos. aspera.
There remains to be mentioned, finally, a small specimen 10 mm in diameter and 4 ½
mm in height, that is obviously a young of the species. It was collected at Cadafaes. Its apical
system if proportionally larger than usual, but that can be due to its degree of development.
Moreover, the variations in the relative extent of the apical system have already been shown,
in a certain limit. A punctiform depression is seen at the internal end of the ocular plates, whose
pores are not distinct.
Similarities and differences. — We know, until now, only one single well-characterized
specimen of Pseudosalenia. Cotteau agrees with me to unite Pseudos. aspera with Pseudos.
tuberculosa and flexosa. Pseudos. Ottmeri, Dames, described in 1872, and cited since in
Hanover by Brauns and Struckmann, also appears to belong to Pseudos. aspera, from which it
differs only by some particularities of the apical system of little importance. Salenia
interpunctata, Quenstedt, should also be referred to it, but not Sal. Sculptopunctata, which has
smooth and imperforated tubercles. This is seen by Quenstedt, correctly, as the type of a new
genus Poropeltaris.
Localities. — Valle-de-Porcas near Cintra, Schistes of Ramalhâo. — Serra do Bairro
(Otta), coralligenous beds. — Ribeira de Sâo Marcos (Alhandra), the largest specimen.
Cadafaes (South of Alemquer). Collection Barjona de Freitas.
Lusitanian.
Localities outside Portugal. — St Mihiel, Is sur Tille, Merry sur Yonne, etc. France. —
La Caquerelle, Tariche (Jura Bernois), Switzerland.
Rauracian stage.
Pointe du Ché near la Rochelle, Tonnerre, Valfin, etc., France. — Nattheim
(Wurtemberg).
Sequanian stage.
Vorbourg near Délémont, Courgenay, etc. (Jura Bernois), Switzerland.
Pterocerian stage.

Genus MONODIADEMA, P. DE LORIOL, 1889
Test circular.
Apical system unknown. The space that it occupied is pentagonal and strongly prolonged
into the middle of the unpaired interambulacral area.
Poriferous zones straight. Pores arrange in single pairs regularly superposed, a little
separating only near the peristome.
Ambulacral areas straight, very narrow, with two marginal series of tubercles, extremely
small, vey numerous and very dense, mamelonnated, perforated and crenellated at the ambitus.
The miliary granules are nearly as large as the tubercles. The ambulacral plates are all primary
plates, each having a pair of pores, from the apex to the peristome.
Interambulacral tubercles crenellated, perforated, forming two series.

Peristome very small, deeply notched.
Similarities and differences. — The genus Monodiadema is distinguished from the other
genera of the family Diadematidae by its ambulacral plates that are all single primary plates.
It is certainly near Acrosalenia, but it is distinguished, independently of the structure of the
ambulacral plates, by the extreme smallness and the large number of its ambulacral tubercles
that are accompanied by granules as large as themselves, then by the relative smallness of the
peristome, and finally by the general form of the test. The large notch that the extension of the
apical system produces in the unpaired interambulacral area is near Heterodiadema, but the
characters of the ambulacral area are very distant. It is absolutely essential to know the apical
system to classify this genus in a correct manner.

MONODIADEMA COTTEAUI, P. de Loriol, 1881
Pl. X, fig. 8-11
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . 22 to 36 mm.
Height, compared to diameter . . . . .
0.31 to 0770

Test ordinarily a little rotular, more or less swollen at the periphery, and more or less
elevated. Generally, the ensemble is depressed and more elevated in front than behind. One
specimen is singularly elevated. I know another that makes the transition. The ventral surface
is always convex.
The apical system is destroyed. The space that it occupied, rather large, pentagonal, is
prolonged behind in strongly notching the unpaired interambulacral area. Unfortunately, I
cannot clearly see the dorsal surface in the two species, so that I cannot say from this fact if
variations exist.
Poriferous zones perfectly straight, flush with the test. Pores arranged by rather separated
pairs. They deviate slightly very near the peristome. In each pair, the pores are separated by a
granule.
Ambulacral areas very narrow, keeping nearly everywhere the same width, a little
narrowed only near the apical system. They have two marginal series of extremely small
tubercles, that scarcely have more than the appearance of large granules and are, however, at
the ambitus mamelonnated, perforated and crenellated. In a large specimen, I have counted
about thirty per series. The middle of the area is entirely filled by large, rounded granules,
nearly as large as the tubercles. They form, at the ambitus, two rather regular longitudinal
series, alternate, that disappear before reaching either the apical system or the peristome. Often
a similar granule is found between two of the tubercles. The ambulacral plates are all single
plates, narrow, equal. I have been able to study two specimens in which they are seen very
clearly. And it is absolutely impossible for me to distinguish compound plates anywhere. One
of the two pores that pierces each plate at its external end is on the suture.
The interambulacral areas are very wide, with two series of tubercles with 12 to 13
tubercles per series. The are very developed at the ambitus, widely scrobiculated, weakly
mamelonnated, perforated and strongly crenellated. They diminish very gradually on the dorsal
surface. The scrobiculae are nearly circular, confluent, weakly depressed. The miliary zone,

very wide, is covered with large granules, rounded, spaced, nearly all equal. On the dorsal
surface, it is rather bare in the middle. A single line of similar granules is found between the
scrobiculae and the poriferous zones.
Peristome very small and flush with the test. Its diameter varies between 0.31and 0.40 of
the urchin. The ambulacral and interambulacral lips are nearly equal. The notches, rather deep,
have their internal edge strongly thickened in the interambulacral areas.
Two fragments of spines are still adherent. The stalk is very thin, cylindrical, the collar
long and finely striated. One of the fragments, which belongs to a tubercle of the ambitus, has
a stalk very much thicker than that of the other, which belongs to the ventral surface.
Similarities and differences. — This species, of which I know several specimens in more
less a good state of preservation, complementing each other perfectly, is until now the only
one of the genus.
Localities. — El Carmen, Pedreiras, (Arrabida). — Serra do Nico, (Setubal). — Selir do
Porto, (Serra do Bourro).
Lusitanian stage.

PSEUDOCIDARIS ALHADASENSIS, P. de Loriol, 1890
Pl. X, fig. 13
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . 20 mm.
Height, compared to the diameter . . . 0.60.

Test circular, slightly conical on the dorsal surface, a little swollen at the periphery.
Apicala system solid. Genital plates unequal. The two anteriors and the left one are large,
polygonal, as high as wide. The posterior and the right one (the contour of this latter is not
distinguished clearly) are wider than high. The three larger are little thicker on the internal
edge. The surface has impressions of sculpturing that was shallow and now is nearly erased.
The genital pores, which are seen only in two plates, appear to open a short distance from the
external edge.
Ocular plates small, triangular, intercalated in the external corners of the genital plates.
Periproct large and a little irregular.
Poriferous zones nearly straight, completely flush with the test and very narrow. On the
ventral surface, the pores multiply in forming small oblique arcs of three pairs.
Ambulacral areas straight, very narrow oat the top, a little enlarged at the ambitus,
occupied by two series of granules, rounded, mamelonnated, dense, leaving scarcely space in
the middle of the area for some very delicate tubercles. At the ambitus, these granules separate,
develop and become semitubercles, a little protruding, finely perforated and slightly
crenellated, 6 to seven in each of two series. They are accompanied by some granules
The interambulacral tubercles are well-developed. The mamelon, rounded and finely
perforated, is supported by a very protruding base. The collar is strongly crenellated.
Scrobiculae rounded, not sunken, surrounded by a circle of small granules, beaded and
separated. They are nearly complete and touch the poriferous zones. The miliary zone is nearly

nil, occupied only by some small, separated granules. We count, in each series, five tubercles
that increase gradually after the peristome up a little above the ambitus where the last and most
developed is found. The plate above this has only one large granule without scrobicula. Those
that touch the apical system are bare except for a few very small granules that we distinguish
with difficulty because of some wear of the test.
Peristome rather large. I do not distinguish its contour clearly everywhere, but I can state
that its diameter is 0.50 that of the urchin.
Similarities and differences. — I know only a single specimen belonging to this species.
It is near by its very little flexous poriferous zones to some specimens of Pseudocidaris Peroni,
Cotteau, but it differs from them by its poriferous zones and its ambulacral areas still less
undulating, by its dorsal surface barer, and its unequal genital plates.
Locality. — Alhadas (Cap Mondégo).
Upper Callovian stage.

PSEUDOCIDARIS RUPELLENSIS, Cotteau
Pl. XI, fig. 1–4
Synonymy
Cidaris ovifera pars., Agassiz, 1840. Catal. Syst. Ectyp. foss. mus. néocom., p. 10.
Hemicidaris rupellensis, Cotteau, 1869. Note sur les Echinides des terr. jurass. d'Algérie, in Bull. Soc. géol.
de France, 2e série, v. 26, p. 532.
Pseudocidaris rupellensis, Cotteau, Péron and Gauthier, 1873. Echinides foss. d'Algérie, p. 26, pl. 20, fig.
27–33, (Ann. des Sciences géologiques, v. 4).
“
“
Cotteau, 1880. Paléontol. française, Terr. jurass., v. x, II, p. 28, pl. 267, fig. 9–
11, pl. 268.
”
“
Cotteau, Péron and Gauthier, 1883. Echinides foss. d'Algérie, fasc. i, p. 62, pl.
4, fig. 12–16.
“
“
Cotteau, 1883. Echin. foss. du S. 0. de la France, p. 19.
“
“
P. de Loriol, 1885. Premier supplément à l'Echinologie helvétique, p. 8, pl. II,
fig. 8. (Mém. de la Soc. paléontol. Suisse, vol. XII).
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . 32 to 43 mm.
Diameter . . . . . . . . . . . . . . . . . . . . . . 18 to 32 “

Stalk of irregular form, massive, thick, very enlarged at the top that is more or less
convex. The largest spines are angular at the periphery, having flat surfaces more or less sharp.
The surface is covered with small longitudinal ribs, very fine, more or less separated, slightly
granular at the base, sometime more pronounced, sometimes, on the contrary, smaller or even
nearly absent at the top. One spine, coming from Boiaça has a length of 40 mm without the
bouton, and a diameter of 19 mm. Its form is more regularly ovoid, but it has characteristic
patches of ornamentation characteristics of some thicker ribs near the top (an identical spine
has been illustrated in Paléontologie française, loc. cit.). With this specimen, we have collected

another, much smaller because its length is 23 mm and its diameter is 7 mm., but which belongs
obviously to the same species. It is fusiform and a little flattened, the small ribs tending, most,
to thicken toward the top, that is a little acuminate. The collar is relatively a little longer and
finely striated.
Collar very narrow, finely striated, very limited.
Bouton very little developed. Ring very protruding, strongly striated. Articulating facet
extremely narrow, relative to the dimensions of the spine, and finely crenellated.
Similarities and differences. — The spines of this species so particular and so
characteristic, collected in Portugal, are perfectly typical and identical to those coming from
Algeria or la Rochelle.
Localities. — Plateau de Cesareda, beds with large ooliths. — Cabeço Redondo (MonteJunto), Moulin du Cabaceiro near Torres Vedras, beds with hexactinellids and polyps.
Lusitanian stage.
Localities outside Portugal. — La Rochelle. Tonnerre (Yonne), France. — Djebel Seba
Algéria.
Sequanian stage.

PSEUDOCIDARIS LUSITANICA, P. de Loriol, 1890
Pl. XI, fig. 5-13
Synonymy
Pseudocidaris Thurmanni, Ghoffat, 1880. Vallées tiphoniques, p. 278.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 16 to 25 mm.
Height, compared to the diameter . . . . .
0,68
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . . 12 to 41 mm.
Maximum diameter . . . . . . . . . . . . . . . . 13
“

Test relatively elevated, very slightly conical on the dorsal surface, swollen at the
periphery.
Apical system solid, composed of unequal genital plates. Three of them, subpentagonal,
are rather large and equal. The posterior and that which touches it on the right are thinner.
These plates are ornamented with a very delicate, not very apparent sculpture with several
small granules on the internal edge, inside the periproct. The madreporite plate, finely
perforated, but not everywhere, is not obviously larger than the others.
The genital pores open very near the edge. Those of the smaller plates are completely
marginal, notching the edge and surrounded by small granules. Ocular plates very small,
triangular, sculpted, lodged in the external corners of the genital plates. Periproct subcircular,
rather large.

Poriferous zones very undulating, small, slightly depressed. Pores small, arranged by
regular pairs superposed up to near the peristome where they form small arcs of the pairs, a
little oblique. In each pair, the pores are separated by a small granule.
Ambulacral areas likewise very undulating, narrow, edged on each side by a series of
granules, very small, rounded, dense, uniform, mamelonnated. The middle of the area between
these two series is slightly depressed and has extremely fine tubercles, unequal, dense,
separated. At the top, the area narrows, but we always distinguish tubercles between the two
series of marginal granules. The semi-tubercles, 4 or 5 per series, are little developed,
contiguous, accompanied a very small granule here and there. They do not pass the ventral
surface. After the apical system, the ambulacral plates are single. Each has a granule and a pair
of pores, up to the first semi-tubercles. There, they form compound plates formed of three
primary plates of which the median is notably enlarged on the internal side.
The interambulacral tubercles are four and five in number in each of the two series. Those
near the peristome are very small. They increase rapidly and considerably and spread out
greatly on the dorsal surface. Those nearest the apical system are the most developed.
Scrobiculae circular, flush with the test, confluent on the ventral surface, then surrounded by a
complete circle of small granules mamelonnated, equal, a little separated. Tubercles
protruding. The mamelon is depressed and rather large, finely perforated, surrounded by rather
large crenellations. Miliary zone narrow but distinct, with small granules very fine, unequal,
forming nearly two rows. Similar granules fill all the space that remains free on the dorsal
surface, between the tubercles.
Peristome very open, rather strongly notched. Its diameter equals 0.25 that of the urchin.
In a specimen 16 mm in diameter, the characters are the same as those of adults. The
tubercles of the dorsal surface are still larger, relatively to the others. There are only three and
four semi-tubercles in each of the two series of the ambulacral areas. The genital pores, except
that of the posterior plate, are a little father from the edge.
Spines — With the specimens of the test that were just described, we found numerous
spines that certainly belong to the same species. The stalk reaches large dimensions. It is
fusiform, or also glandiform, more often elongated, subcylindrical and constricted, never, or
at least very rarely, very swollen. The top is rounded, sometimes rather acuminate, very
truncated. The base is narrowed, rather abruptly, up to the collar. The surface is entirely
covered with granules, fine, delicate, a little separated, most often aligned regularly in
longitudinal series, more rarely scattered, sometimes a little more pronounced on one of the
surfaces than on the other, always much more developed and even spinose near the top. We
note sometimes, in the large spines, that the series of granules become lamellar ribs, elevated,
sharp and smooth. But this transformation is much more usual in the small spines whatever
their form.
Collar very short, finely striated, clearly limited by the contrast with the granules of the
stalk.
Bouton little developed. Ring protruding, striated. Articulating fact strongly crenellated.
Similarities and differences. — It is Pseudocidais Thurmanni (Ag.), Etallon, that this
species is nearest. It is distinguished by its more elevated form, its semi-tubercles less apparent,
less numerous and not going to the ambitus. Its genital pores open very near the edge, or even
on the edge of the plates, the latter having a series of small granules on their internal edge. The
spines are, in general, relatively less swollen and much more gradually narrowed at the base.

The granules are more regularly and more uniformly serial on all the surface. The series
transform easily into smooth lamellar ribs, especially in the small spines, a disposition that I
have not observed in the numerous spines of Pseudo. Thurlmanni that I have examined. In
Pseud. mammosa, Agassiz, the test is still more elevated, the poriferous zones and the
ambulacral areas are less undulating, the interambulacral tubercles are more numerous, the
semi-tubercles go higher and the spines are more gradually narrowed at the base and have, in
general, a different form.
The very characteristic spines are distinguished very easily from those of Cidaris
guimaroensis, P. de Loriol, by the more elongated stalk, except in rare exceptions, much less
swollen and less abruptly narrowed at the base, by their fine granulation, more delicate, more
regularly serial, the tubercles at the top smaller, less numerous, less rigorously pointed. The
general aspect, finally, greatly recalls more the spines of Pseudocidaris than the spines of a
Cidaris, approaching Cid. glandifera. In each deposit, perhaps, we shall encounter spines a
little aberrant beside others perfectly typical. This is not surprising when we remember how
much the spines of an urchin can vary according to the regions to which they belong. Pseud.
spinosa, P. de Loriol, described later, offers a still more striking example.
Localities. —Moulin du Cabaceiro près Torres Vedras. Lumpy limestone.
Antas (Alemquer), Casai Novo (Arruda). Corallien d'Amaral.
Cesareda, Ouseira, Santa Iria (Obidos). Beds with large ooliths.
Casai da Quinta (Batalha), Reguengo, Mendigos, Piedosas and Corredoira (Porto de
Moz), Fervença (Alcobaça). Beds of Alcobaça.
Carrapateira. — Between Outeiro and Rocha, east northeast of Alportel (Algarve). Beds
with siliceous polyps.
Carrascal near Machial, Curvaceira (Alemquer), Casaes of Cotovia (Cezimbra).
Pedreiras (Arrabida). Beds with Rhynch. arrabidensis.
Lusitanian stage.
Sapataria to the south of Pero Negro. Lower Ptérocérian. — Casai de Villa-Nova near
Freixial.
Peterocerian stage.

PSEUDOCIDARIS CHOFFATI, P. de Loriol, 1890
Pl. XI, fig. 15
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . 22 mm.
Height, very approximate . . . . . . . . . . 12 “

Test a little rotular, swollen at the periphery, little elevated. The dorsal surface is
imperfectly preserved, but we can be very well assured that the height cannot have exceeded
the number that I have given. The ventral surface is slightly convex rather than flat.
Apical system unknown.
Poriferous zones flexuous but weakly, completely flush with the test. Pores arranged by
pores apart, separated in each pair by a large granule. Near the peristome, the pores multiply
and from small arcs, nearly transverse, composed of three pairs.

Ambulacral areas a little flexuous like the poriferous zones, without being strongly so.
Very narrow at the top, they very gradually enlarge a little to the ambitus. Two rows of granules
little developed, very dense, without intermediary tubercles, occupy the dorsal surface. Near
the ambitus, when the area is enlarged, they become unequal, some being more developed than
the others. They are accompanied by some granules. The semi-tubercles, crenellated and finely
perforated, number 5 per series, are relatively protruding and dense, with rare granules in the
middle of the area.
The interambulacral tubercles, ordinarily six per series, are protruding without being very
developed. They increase very gradually from the one next to the peristome, which is scarcely
larger than a large granule. The largest on the dorsal surface is not disproportionate compared
to the others. Mamelon finely perforated, depressed, but with a protruding base, crenellated at
the neck. Scrobiculae circular, not depressed, surrounded by a circle of small granules apart
from each other, bead-like, very apparent. The circle is not quite complete along the horizontal
sutures. It touches the poriferous zones. The miliary zone is very narrow and only between the
scrobicular circles by some small granules, rare and unequal. On the plates near the apical
system, there is only a large granule instead of a tubercle in the type specimen. It appears bare,
but this is surely due to a slighter alteration and, as we can presume by some impressions, they
were in reality, granular.
Peristome very large, not sunken. Its diameter equals 0.54 of that of the urchin. The
notches are not very deep, but wide and marginal.
Similarities and differences. — Pseudocidaris Choffati is still known by a single
specimen, unfortunately deteriorated on its dorsal surface so that the apical system is not
preserved. Its other characters are, however, rather particular so it is possible to separate it
easily from other species. It is near Pseud. Peroni, Coteau, from the Bathonian stage, but is
distinguished by its more rotular form, the granules of the ambulacral areas denser on the dorsal
surface and then, more unequal, by its semi-tubercles less numerous and relatively more
protruding, its multiple pores around the peristome, its interambulacral tubercles more
protruding. Moreover, the circles of scrobicular granules are less complete, leaving some space
for a narrow miliary zone. Finally, the peristome is larger.
Locality. — Lirio (Cap Mondégo).
Lusitanian stage.

PSEUDOCIDARIS GAIOENSIS, P. de Loiriol, 1890
Pl. XI, fig. 16–20
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . 26 to 43 mm.
Diameter of the stalk . . . . . . . . . . . 5 to 9 “

Stalk ovoid, elongated, a little fusiform, or subcylindrical with some constrictions,
gradually and strongly narrowed at the base that is perfectly cylindrical. Several of the
specimens that I have before me are accidentally flattened, but there are also some in which

the stalk appears normal, a little compressed, top rounded, surface with large granules, apart
from each other spare, most of in the form of inclined spinelets not protruding greatly,
ordinarily more robust toward the top where they tend sometimes to align to form ribs.
Sometimes these spinelets are distributed on all the surface, but unequally and never dense.
Sometimes they are rare and nearly limited to near the top. There are not two specimens similar
in this regard. The base ordinarily has numerous series of small granules very delicate and
nearly invisible to the naked eye. We cannot distinguish striations in the intervals.
Collar very narrow, finely striated like a small ring very limited and a little depressed.
Bouton little developed. Ring protruding, striated, but less finely than the collar.
Articulating facet of very small diameter, but strongly crenellated.
Similarities and differences. — The spines that were just described are near by their various
characters to those of Pseudocidaris but the test to which they belong is still unknown. They
are near to those of Pseudo. Saussurei, P. de Loriol (whose test is now described) but is
distinguished by the stalk more elongated, slenderer, more strongly and longer narrowed at the
base, and by their granules farther apart, more spinose, more developed and not serial.
Localities. — Panasqueira, Moinho do Gaio (Torres-Vedras). Outeiro-Pragâo (Batalha).
Lusitanian stage.

PSEUDOCIDARIS SPISSA, P. de Loriol, 1890
Pl. XII, fig. 1-8
Dimensions
(Spines)
Length . . . . . . . . . . . . . . . . . . . . . . . 26 to 40 mm.
Diameter of the stalk . . . . . . . . . . . . 7 to 13 “

Stalk pyriform, more of less thick, or fusiform, elongated. The top is rounded. The base
very gradually narrows to the collar. The surface has large, rounded granules, very protruding,
very dense, scattered or vaguely serial, sometimes spinous toward the top near which they tend
to align more regularly in forming most often smooth lamellar ribs. Near the collar, the
granules ae smaller and rather regularly serial. In the smallest spines, they are arranged in series
that, a little above half the height, are all transformed into smooth lamellar ribs.
Collar very short, striated.
Bouton little developed. Ring protruding, strongly striated. Articulating facet relatively
very small, finely crenellated.
Similarities and differences. — The spines that I just described, remarkable for the
granules particularly developed and dense that cover all the surface certainly belong to a
distinct species whose test is still unknown. They are near those of Pseudocidaris rechigana,
Glauthier, but are distinguished by their granules more abundant, denser, more protruding,
present up to the collar, and have a general disposition to form smooth lamelliform ribs toward
to the top. Their granulation, much more developed and denser, their stalk more gradually
narrowing toward the collar, distinguishes them from the spines of Pseudo. Lusitanica, P. de

Loriol. I have not seen among the latter, any specimen that can be confused with a spine of
Pseud. spissa.
Locality. — Alcobertas, Outeiro-Pragâo (Batalha). Monte das Borrachinhas
(Reguengos).
Lusitanian. Beds of Alcobaça.

PSEUDOCIDARIS SPINOSA, P. de Loriol, 1890
Pl. XII, fig. 8-28
Dimensions
Diameter of the test: . . . . . . . . . . . . . . . . . . . . . . . . . . . .14 mm.
Length of the spines . . . . . . . . . . . . . . . . . . . . . . . 14 to 29 “
Diameter of the stalk . . .. . . . . . . . . . . . . . . . . . . . 5 to 25 “

Test circular, little elevated, depressed below. The dorsal surface is very altered. We can
however see that it should be equally depressed.
The poriferous zones undulating, narrow, flush with the test, composed of pairs close to
each other, regularly superposed up to the ventral surface where they are arranged in small arcs
of three pairs.
Ambulacral areas, undulating, very narrow, have two rows of granules, mamelonnated,
very small, a little unequal, nearly contiguous. The semi-tubercles, 6 at least per series, are
very small and spaced. The go up to approximately a third of the height of the urchins and are
accompanied by some small granules. The middle of the area is small and has some granules
unequal and dense.
Interambulacral areas very wide. The tubercles, 5 in each series, increase gradually from
the peristome to above the ambitus, and then decrease abruptly. Above those that the alteration
of the test allows us to see is very small and separated by a space from the one that come below.
The scrobiculae are rounded, flush with the test, surrounded by a complete circle of small
granules, rounded, delicate, not very apparent and not very spaced. They touch the poriferous
zones and touch each other in the middle of the area where there is no miliary zone strictly
speaking, but only one or two small, isolated granules. On the ventral surface, the two tubercles
closest to the peristome are confluent. The tubercles are relatively little projecting. The
mamelon, small, is strongly crenellated at the base.
The contour of the peristome is not distinct.
Spines. — With the specimens of the test, we have very numerous spines that we can
regard with near certainty as having belonged to this species, because they are positively the
spines of a Pseudocidaris and there is not found in the locality any other species of the genus.
The stalk varies greatly in its form as well as in its dimensions. In the largest spines, it is
glandiform, very swollen (its diameter noticeably exceeds half its height), rounded and
subacuminate at the top. In other smaller spines, 30 mm in height, it is still much more swollen,
nearly globulose and acuminate at the top. In others, finally, it is, on the contrary, very
elongated, fusiform or subcylindrical, with or without constrictions. A very large spine (30 mm
in height, 25 mm in diameter), glandiform, rounded at the top, has absolutely the characters of
the spines of the species. It was collected alone at Castello Picào. The difference in size is

remarkable. I have also observed large ones in Pseud. clunifera. The stalk is, naturally, more
or less narrowed at base following its form. Its granules are usually limited to the top in the
glandiform spines and there they are large and elongated in the form of spinelets. Sometimes
they are accompanied on two or three spines coming together to form a point. The rest of the
surface is filled by vertical ribs very finely granular and more or less apparent, sometimes
nearly absent.
The elongated spines are more or less strongly granular along all their length, or even on
one of the surfaces only. The granules are always very protruding, large, often even strongly
spinose. Between the extremes of diverse forms and this ornamentation we can see all possible
transitions.
Collar very short, in the form of a very narrow ring, slightly depressed. It is covered with
striations rather strong and relatively apart from each other.
Bouton not very developed. Ring protruding, strongly striated. Articulating facet
relatively very narrow and deeply crenellated.
Similarities and differences. — I have examined two specimens of the test, altered on
the dorsal surface but, for the rest, well preserved and with numerous spines that as I have said,
surely belong to the same species. These two tests are of small size and there were certainly
larger ones corresponding to the largest spines. However, the size should not reach large
proportions because the articulating facets of the spines, even the largest, are remarkably small
in proportion to the size of the stalk. The test of the various species of Pseudocidaris are rather
similar. This differs from that of Pseud. Thurmanni, of equal diameter, by its miliary zone
absolutely absent, its tubercles less strongly mamelonnated and diminishing much more near
the apical system. The spines differ from those of Pseud. Thurmanni by their stalk that becomes
much more swollen than it ever is in this species, while those that are slender are much more
so and take the forms that we do not encounter among those of Pseud. Thurmanni. In addition,
its granules are much larger, rarer, often spineose, always toward the top.
Localities. — Santa-Cruz. Carvalhal near Turcifal. Castello-Picâo., Ribeira to the north
of Moncbique. Alrota, Villa-Nova near Freixial, Matto-da-Cruz, Calhandriz (Albandra),
Contrudinhas near S. Tbiago dos Velhos, Alverca. Sant'Anna (Cezimbraj, Cap d'Espichel
(Lower and Upper Pterocerian).
Pterocerian stage.
Cartaxaria, Freixial. Beds of Freixial.
Portlandian stage.

HEMICIDARIS PUSTULOSA, Agassiz
Pl. XIV, fig 2
Synonymy
Hemicidaris pustulosa, Agassiz, 1840. Catal. Ecryp. Mus. neoc, p. 8.
“
“
Wright, 1856. Monogr. on the brit. foss. Echinod. from the ool. form, p. 73, pl. 3,
fig. 1 (Mem. pal. Soc. London).
“
“
Cotteau, 1881. Paléont. française, Terr. jurass., v. x, IL p. 74, pl. 282 and 283,
fig. 1–2.
See in this work the synonymy of the species).

Hemicidaris pustulosa, Choffat, 1880. Lias et Dogger, addenda to p. 46.
“
“
Cotteau, 1881. Catalogue des Echinides jurassiques de Normandie, p. 15 (Mém.
Soc. géol. de Normandie).
Gymnocularis pustulosa, Pomel, 1883. Classification méthodique et gênera des Echin. vivants et foss., p.
96.
Dimensions
Diameter approximately 30 mm.

The single specimen collected in Portugal is, in large part, embedded in hard rock from
which it is impossible to remove it. Only part of the dorsal surface, an interambulacral area,
and ambulacral area to the ambitus are visible. However, that which we distinguish is
sufficiently well preserved to permit the identification of this individual that has all the
characters of Hemicidaris pustulosa. The apical system is relatively little extended. The genital
plates, small and a little unequal, are perforated at a short distance from the edge. Their surface
is worn. We no longer distinguish the granules that covered them. The ocular plates, small and
triangular, are embedded in the external corners of the genital plates. None touch the periproct.
Poriferous zones straight on the dorsal surface.
Ambulacral areas rather narrow on the dorsal surface where they have two series of large
granules, rounded, dense, that wear has caused to disappear nearly entirely. The first six
ambulacral plates, after the apex, are single. The seventh is composed of three primary plates
of which the median is a little enlarged at its internal end and an adoral demi-plate, narrow and
relatively long. The pairs of pores are slightly oblique, the internal pore is found on the suture.
This arrangement of the plates does not agree with that indicated by Duncan (On the structure
of the ambulacra of fossil Echinoidea, II, p. 442, Quart. Journ. geol. Soc, 1885) that says,
regarding Hemicidaris granulosa, Wright, Wrighti, Desor, and pustulosa, Agassiz: “It is
certain that there is no impression of a demi-plate in these three species”. He indicates only,
for Hemic. Pustulosa, the composition of a plate near the peristome that would be similar to
those of Pseudodiadema, i.e., composed of three primary plates. I distinguish with great clarity
the sutures of the plates of the ambulacral area in the specimens I just described. I am certain
that I am not mistaken. On the other hand, we can confirm that this individual belongs to
Hemic. pustulosa. The only species with which we could confuse it, Hemic. granulosa, has its
ambulacral plates composed, at the ambitus, of four primary plates. It is necessary to admit
that Duncan has only distinguished the plates near the peristome in the specimen that he studied
and that the demi-plates in the region closer to the apex have escaped him. I have said that the
specimen that I just described is visible only up to the ambitus.
In the interambulacral areas the three first plates of each series after the apical system,
are occupied by rounded granules, 5 or 7 in number with 2 or 3 smaller. The fourth plate has a
large tubercle, widely scrobicular, surrounded by a circle of small granules. I do not see further.
Similarities and differences. — Only a single species can really be confused with Cid.
pustulosa. This is Hemic. granulosa, Wright, that differs from the first by its ambulacral
tubercles, more marked, more developed above the ambitus, forming two very apparent series,
while the semi-tubercles are less numerous, then by its interambulacral tubercles, less
numerous and replaced, on the dorsal surface, by a granule, larger and more apparent. Finally,
by its genital plates, more finely granular. I cannot, unfortunately, compare most of these
characters because of the imperfect state of the specimen, but what is visible leads me to refer

it to Hemic. pustulosa with a much greater chance of being correct. We can add that Hemic.
granulosa with its ambulacral plates composed, at the ambitus, of four primary plates.
Pomel (Revue des Echinodermes, p. 38), has established a genus Prodiadema for Hemic.
Cartieri. It must include also, naturally, Hemic. pustulosa. This group has already been
indicated by Desor in the Synopsis, but without a special name. In his second work, Pomel
repeats this grouping, as a sub-genus of Hemicidaris, giving it the name of Gymnocidaris,
Agassiz, as synonym of Prodiadema. I have not been able to find the first mention of
Gymnocidaris. (Al. Agassiz has designated under this name a sub-genus of Cidaris, but it is
not obvious it is this one). In any case, if this section is convenient for uniting Hemmicidaris
with a dorsal surface lacking large tubercles, it does not appear to me to have sufficient
differential characters to make it a distinct genus.
Locality. — Cesaréda.
Bathonian stage.
Localities outside Portugal. — Langrune. Lion sur Mer (Calvados). — Ste Anne near
Dijon. — France. — Dorsetshire (England).
Bathonian stage.

HEMICIDARIS CESAREDENSIS, P. de Loriol, 1890
Pl. XII, fig. 29–31
Synonymy
Hemicidaris cfr. Apollo, Choffat, 1880. Lias et Dogger, addenda to p. 46.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 to 35 mm.
Height, compared to the diameter . . . . . .
0.66

Test elevated, depressed on the dorsal surface.
Apical system solid. The genital plates are large. The posterior, pentagonal, is smaller
than the others. The genital pores open at their external end. The two posterior ocular plates
are relatively large and touch the periproct. The three others, notably smaller, are lodged in the
external corners of the genital plates.
Poriferous zones flexuous, completely flush with the test.
Ambulacral areas like the poriferous zones. Very narrow on the dorsal surface, their
width does not exceed that of one of the poriferous zones. At the ambitus they gradually
enlarge, but all remain, relatively, narrow. The semi-tubercles were certainly numerous,
because they go up to the middle of the ambitus where they cease abruptly. I can distinguish
only a small number. Those that are found at the ambitus are very developed.
The tubercles of the interambulacral areas are large. The mamelon, perforated,
crenellated, is small and on an elevated base. The scrobiculae are hardly depressed and
surrounded by a more or less complete circle of small granules. I do not know the number of
tubercles in each series. There were, in any case, more than six. They diminish only slightly
on the dorsal surface. Those near the apical system are still very protruding.

Peristome very open. Its diameter is 0.51 that of the urchin.
Similarities and differences. — Three specimens represent this species, but they are
unfortunately incomplete, rough, embedded in part in a hard rock from which we cannot
remove the test. One can say that is still poorly known and that the important characters cannot
be sufficiently evaluated. However, what we can see shows that these individuals belong to a
Hemicidaris distinct from those that are already described. I have given them a name, counting
on the future to make it better known. It is a little near Hemic. Apollo, Laube, but it is
distinguished by its narrower and more flexuous ambulacral areas, its semi-tubercles going
higher, its scrobiculae less sunken and its posterior ocular plates larger and touching the
periproct. In Hemic. stricta, Cotteau, that also has narrow and flexuous ambulacral areas, the
semi-tubercles are less protruding, very much less developed, and they go less high. The
interambulacral tubercles are also less developed. The diminish more rapidly on the dorsal
surface. Hemic. luciensis has poriferous zones not very flexuous, its ambulacral areas are also
less flexuous and narrower, its interambulacral tubercles are more numerous and more
developed, its miliary zone is very definite.
Locality. — Cesaréda
Bathonian stage.

HEMICIDARIS AGASSIZI (Roemer), Dames
PI. XII, fig. 32–33; Pl. XIV, fig. 21–22
Synonymy
Cidarites (Diadema) Agassizi, Roemer, 1839. Verstein. des Norddeutschen Oolithen gebirges, Nachtrag,
p. 17, pl. 17, fig. 31.
Hemicidaris diademata, Agassiz, 1840. Catal. Ectyp. Mus. neoc, p. 8.
“
“
Agassiz, 1840. Descr. des Eehinides foss. de la Suisse, v. 2, p. 49, pl. 19, fig. 15,
17.
Hemicidaris Cartieri, Desor, 1856. Synopsis des Eehinides fossiles de la Suisse, p. 54.
Hemicidaris diademata, E. Desor and P. de Loriol, 1869. Echinologie helvétique, Terr. jurassiques, p.
110, pl. 17, fig. 8–11, and pl. 18, fig. 1–3.
Hemicidaris Agassizi, Dames, 1872. Die Echiniden der Nordwest deutschen Jura bildungen, p. 106, pl. 6,
fig. 1.
“
“
Cotteau, 1881. Paléontologie française. Terr. Juras., v. x, II, p. 114, pl. 292, 293,
294.
(See in this work the synonymy of the species, and add):
Hemicidaris Agassizi, Rigaux, 1882. Synopsis des Echin. jurass. du Boulonnais, Bull. Soc. géol. de
France, 3e série, v. 8, p. 622.
“
“
Cotteau, Peron and Gauthier, 1883. Echin. foss. de l'Algérie. Ter. jurass., fasc. I, p.
56, pl. 4, fig. 4–5.
“
“
Cotteau, 1883. Eehinides foss. du S. 0. de la France, p. 32.
Gymnocidaris diademata, Pomel, 1883. Classific. méth. des Echinides, p. 96.
Hemicidaris Agassizi, Cotteau, 1884. Die Echiniden der Stramberger Schichten, p. 25, pl. 4, fig. 21–22
(Paleontolog. Mittheilungen, 3ter Band, 5te Abtheil).

Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . 38 to 50 mm.
Height, compared to the diameter . . . .
0.47

Test circular. Dorsal surface depressed, sometimes also a little conical.
Apical system solid, very granular. Genital plates a little unequal, the two anteriors larger
than the others. The madreporite plate is a little swollen and riddled with an infinite number of
extremely fine pores, but it does not have mamelonnated granules like the other plates. The
genital pores are near the external edge than the center. Ocular plates small, triangular, lodged
in the external coroners of the genital plates. None touch the periproct.
Poriferous zones undulating, flush with the test. The pores are separated, in each pair, by
a large granule.
Ambulacral areas narrow, a little sinuous on the dorsal surface where they are occupied
by two rows of large granules, more or less separated, mamelonnated but not perforated,
accompanied by small tubercles. At the ambitus, they enlarge accommodate two series of semitubercles that are very developed, crenellated, perforated, nearly contiguous, leaving space in
the middle of the area only for a net of small granules. Some granules are found also along the
poriferous zones.
In the interambulacral areas, the tubercles are, relatively, little developed, scarcely more
protruding than the semi-tubercles, dense, confluent, perforated, and strongly crenellated. The
scrobiculae, a little elliptical, are slightly depressed. On the dorsal surface, they abruptly
disappear, more or less near the apical system, so that one, two and three plates in each series
are found without a tubercle and have only a large mamelonnated granule. The miliary granules
are numerous, a little unequal, some, not more developed, forming incomplete circles around
the scrobiculae. The others are scattered. Small microscopic tubercles accompany them. The
miliary zone is more or less narrow, but distinct.
The peristome is not visible in our specimens.
Some spines come from Cesareda, where the test of Hemicidaris Agassizi is found,
having the greatest relations with the granular spines illustrated by Cotteau as belonging to this
species. The diameter of the stalk is 4 mm. Its length is unknown. It is more or less triangular
and covered with small longitudinal ribs, finely granular, regular and very delicate. These
granules are rounded, elongated or a little spinose. The collar is very distinct and covered with
extremely fine striations. The bouton is very developed. The ring, protruding, is strongly
crenellated. Its crenellations continue on the sides of the bouton. The articulating facet is
surrounded by strong crenellations, a little separated. These spines are found at Cesareda with
those of Acrocidaris nobilis, very typical. I have attributed to this latter species, the spines
found together that are also near the smooth spines of Hemic. Agassizi. I have illustrated them
on the same plate (pl. XIV, fig. 11, 12). We find similar ones in other localities, with those of
Acrocid. nobilis, and I believe that they certainly belong to this latter species because their
bouton is exactly like that of typical spines, with a ring finely striated. Their stalk is covered
with very fine longitudinal striations and they do not have a collar. They thus differ notably
from those of Hemic. Agassizi, which they resemble by form.
Similarities and differences. — Hemic. Agassizi is a well-known species, often described,
that is not possible to confuse with others. The specimens from Portugal are perfectly typical.

Localities. — Cesaréda, Dagorda.
Lusitanian. Beds with large ooliths.
Arsena near Alverca.
Pterocerian stage.
Localities outside Portugal. — Merry sur Yonne, and other localities in France — Ste
Croix (Vaud). Pratteln (Bâle (Switzerland).
Rauracian stage (Lower Corallian).
Tonnerre (Yonne), and other localities in France. — Chellalah (Algeria). — Hobel,
Wangen (Soleure), Le Locle (Neuchatel). Switzerland. — Hanover. — Nattheim
(Wurtemberg).
Sequanian stage.
Glovelier, Vorbourg (Berne). Switzerland.
Pterocerian stage.

HEMICIDARIS FISTULOSA, (Quenstedt) Desor
Pl. XIII, fig. 1-6
Synonymy
Cidaris fistulosa, Quenstedt, 1852. Handbuch der Petrefactenkunde, p. 578, pl. 49, fig. 14.
Hemicidaris fistulosa, Desor, 1856. Synopsis, p. 57.
Cidarites fistulosus, Quenstedt, 1858. Der Jura, p. 735, pl. 89, fig. 36–38.
Hemicidaris fistulosa, Moesch, 1867. Der Aargauer Jura, p. 189, 199 (Beitrâge zur geol. Karte der
Schweiz, 4te Lief.)
Hemicidaris (Tiaris) scolopendra, Quenstedt, 1872–75. Petrefactenkunde Deutsehlands III. Echiniden, p.
262, pl. 70, Fig. 20.
Hemicidaris fistulosus, Quenstedt, 1872–75. Id., id., id„ p. 264, pl. 70, fig. 13–15.
Dimensions
(Spines)
Diameter of the stalk . . . . . . . . . . . . 6 to 23 mm.

Spines claviform, very thick, whose length is unknown. The stalk enlarges very gradually
after the collar up to the top that is rounded, convex and slightly acuminate. The surface has,
everywhere, small longitudinal nets, extremely fine, very delicately granular, very regular,
relatively very apart from each other, always separated by smooth intervals, several times
wider than themselves. At the top, sometimes the nets are directly continuous without
modification, sometimes they come together a great deal, twisting a little toward the center. It
produces some small, compressed tubercles, not very protruding, scattered, that do not form a
crown. In the smaller spines, the stalk tapers a little at the top, and some small, very short ribs
tend to form an obtuse point.
Collar extremely short, hardly visible, in the form of a very small, conspicuous ring,
finely striated.
Bouton very little developed. Ring protruding, strongly crenellated. Articular facet
singularly small, crenellated.

Among the spines, some appear to have been fistulose, one even has the appearance of a
kind of horn formed of several thin sheets. Each has on its surface, longitudinal nets identical
to those that cover the others.
Similarities and differences. — The spines, rather numerous, that concern us here, all
come from the same locality and have very different dimensions. The have absolutely the
characters assigned by Quenstedt to the spines that he called Cidaris fistulosa and that he
illustrated. I could not find any character that permitted their separation. I have elsewhere given
the opinion that these spines, distinguished by Quenstedt, should belong to Hemicidaris
crenularis. Other authors have agreed. It appears to me now certain that I am wrong and that
they do not belong to the same species. In fact, they differ from the spines of Hemicid.
crenularis by their more claviform stalk, the much greater separation of the nets that cover the
surface, and the form of the top, which is very convex without being surrounded by a crown
of tubercles. The direct comparison of spines of the two species made me understand these
differences. Moreover, the discovery made by Quenstedt of a plate covered with numerous
spines of Hemicidais fistulosa around the test that is not that of Hemic. crenularis showed
without a doubt that the spines that I wanted to unite certainly belong to two species. Now
what is the test to which should be referred the spines named Cidaris fistulosa? Questedt thinks
that they belong to his Hemic. scolopendra (which is only Pseudocidaris Quenstedti, Meriam).
Cotteau considered as belonging to this species the test to which we can say the spines are still
attached. However, he makes some reservations and considers that the peristome is smaller
than in Hemic. scolopendra, that is, in fact, striking. In comparing the illustration with the
specimens of Pseudc. Quenstedti that I have before me, it appears to me very probable, even
nearly certain that the test to which the spines of Cid. fistulosa belong is not that of Pseudoc.
Quenstedti but constitutes a distinct species. Boehm (Echinoideen des Kelheimer Diceras
Kalkes) has collected at Kelheim spines of Cid, fistulosa and the test of Pseudoc. Quenstedti,
but isolated, so that the association of the test and the spines that he accepts as certain is only
a presumption. It seems to more prudent, at least while waiting for new discoveries, to consider
the spines of Cid. fistulosa as belonging to a special Hemicidaris whose test is known and
illustrated by Quenstedt. The spines of Pseudoc. Quenstedti remain to be discovered and, in
fact, the spines named Cid. fistulosa are absolutely similar to those of the species of the genus
Hemicidaris and of Hemicid. crenularis, for example, is far, on the contrary from those that
we know as belonging to Pseudocidaris. Spines named Cid. clavicepts by Quenstedt appear to
me should be referred to Hemicid. fistulosa, and those of Cid. conoideus-suevicus to Hemicid.
crenularis, while those of Cid. conoideus-moracicus belong to a distinct species as Quensted
stated, moreover, and I have been able to assure myself
Locality. — Trancoso.
Lusitanian stage. Facies with hexactinellids from the Coralian of Amaral.
Localities outside Portugal. — Ulm. Beiningen (Wurtemberg).
Sequanian stage.

HEMICIDARIS CRENULARIS (Lamarck). Agassiz
Pl. XIII, fig. 7–9
Synonymy
Cidarites crenularis, Lamarck. 1816. Hist. nat. des animaux sans vertèbres, v. III, p. 59.
Hemicidaris crenularis, pars, Agassiz, 1840. Catal. Syst. Ectyp. foss. Mus. neoc, p. 8.
“
“
E. Desor and P. de Loriol, 1869. Echinologie helvétique, I. T. jurass., p. 104, pl.
16, fig. 6–12, and pl. 17, fig. 1–7.
“
“
Cotteau, 1881. Paléontol. franc. Terr. jurass., v. xn, p. 85, pl. 286, 287, 288.
(See in this last work the synonymy of the species, but it is very probable that, in some cases
Hemicid. fistulosa has been confused with Hemicid. crenularis. Add):
Hemicidaris crenularis v. Ammon, 1875. Jura Ablag. zwischen Regensburg und Passau. p 160, et passim.
“
“
Cotteau, 1884. Die Ecbiniden der Stramberger Schicbten, p. 27, pl. 4, fig. 23-25
(Paléontol. Mittheil, 3ter Band.).
“
“
Aug. Boehm, 1885. Fauna des Kelheimer Diceras Kalkes, 3te Abth. Echinoideen.
Paléontographica, vol. 31, p 206.
“
“
Cotteau, 1885. Echin. nouveaux ou peu connus, II, p. 58, pl. VII, fig. 18.
“
“
Brader, 1885. Die Fauna der Jura Ablagerangen von Hohnstein, Denkschr. der
math. natunv. classe der Akad. der Wiss, Wien, vol. 50, p. 45.
“
“
Cotteau, 1886. Cat. Echin. jurass. de Lorraine, p. 5. (Congrès de l'Ass. franc, à
Nancy)
Dimensions
(Spines)
Maximum diameter . . . . . . . . . 12 mm.

Spine a little claviform, whose length is unknown. Stalk thick toward the top that is rather
convex or truncated. The surface is covered with small longitudinal nets, very fine, a little
granular, separated by intervals a little unequal, but most of the time, no wider than the net
itself. When, here and there, they enlarge a little, they are ordinarily filled by a small
intermediary net, still more delicate. An individual of normal form with the top truncated and
a little concave, has the surface covered, not with small regular ribs, but with small dense
granules, often several fused together and becoming vermiform of great fineness. Very fine
longitudinal striations appear to exist also. This spine, found with others very typical, belongs
without doubt also to Hemicidaris crenulatus. Cotteau, in Paléontologie française (loc. cit.),
illustrated under this name two spines ornamented in the same way. The top is surrounded by
a crown of small, pointed tubercles that appear to result from some small longitudinal ribs.
Collar very narrow, finely striated.
Bouton not very developed. Ring protruding, strongly crenellated. Articular facet
crenellated.
Similarities and differences. — I have seen only a small number of spines belonging to
this species, but they are perfectly characteristic. A direct comparison with numerous
specimens from the Bernois Jura has not let me see any difference. No fragment of the test has
been sent to me from Portugal. I have already indicated, in describing Hemicid. crenularis, the
differences that permit distinguishing the spines of this latter species from those of Hemicid.
crenularis.

Localities. — Cabeço-Redondo (Monte-Junto), Moulin du Cabaceiro (Torres-Vedras).
Lusitanian. Lumpy limestone.
Localities outside Portugal. — Numerous localities in France and Switzerland. Nattheim.
Rauracian stage and Sequanian stage.
Randen, Làgern, Oberbuchsitten, etc., Switzerland.
Pterocerian stage.

HEMICIDARIS ARRABIDENSIS, P. de Loriol, 1890
Pl. XIV, fig. 3–4
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 to 30 mm.
Height, compared to the diameter . . . . . . . .
0.63

Test circular, convex on the dorsal surface, swollen on the periphery.
Apical system not preserved.
Poriferous zone straight, flush with the test, relatively wide. The pores multiply very little
near the test.
Ambulacral areas very narrow, perfectly straight, narrowing near the peristome instead of
enlarging. On each side, along the poriferous zones, is a series of small tubercles, crenellated,
perforated, apart from each other, nearly the same size everywhere, a little more developed
only at the ambitus. The middle of the area, which is narrow, as well as the intervals between
the small tubercles, are filled with very fine granules, very dense, homogeneous, which form
an incomplete circle around the scrobiculae. The ambulacral plates of the dorsal surface and
even very near the top, down to peristome, without changing, are compound plates composed
of three primary plates. The upper is narrow, the median much thicker toward the external end
at the expense especially of the adoral that is narrow. In some plates, at the ambitus, the median
is divided and there are four primary plates for a compound plate. Toward the top, the plates
are nearly equal. Each of the primary plates is pierced by two oblique pores, nearly at its
external end.
The interambulacral tubercles number eleven or twelve per series, not very developed,
relatively little protruding. The mamelon is very small, perforated, crenellated. Scrobiculae are
a little elliptical, confluent, hardly depressed. The granules that surround them do not make a
definite circle, being completely equal to those that occupy the miliary zones, which are very
small, abundant, dense and homogeneous. Two or three rows of similar granules occur on the
space between the scrobiculae and the poriferous zones. On the dorsal surface, the tubercles
diminish very gradually.
Peristome small, a little sunken. Its diameter is 0.36 that of the urchin.
Similarities and differences. — This species is represented by 6 specimens, all a little
rough, but complementing each other in a way to permit seeing nearly all the characters. The
apical system is, in all, either destroyed or masked by hard rock that cannot be removed. It is
remarkable by the structure of the ambulacral areas formed nearly entirely of plates composed
of three primary plates, while, generally, in Hemicidaris, the plates of the dorsal surface are

single. In addition, they do not have semi-tubercles, strictly speaking, but two marginal rows
that, ordinarily, are only single granules of large size, composed here of small tubercles
crenellated and perforated that are developed only a little more at the ambitus without needing
to enlarge the area as occurs in most Hemicidaris that have true semi-tubercles. The peristome
is, also, relatively very small. Hemicid. arrabidensis greatly resembles, by its facies, Hemicid.
mitra, Ag., but it differs by the absence of semi-tubercles, by the granules of the miliary zone,
constantly very small, dense, numerous, homogeneous, not forming more accented scrobicular
circles, and the smaller peristome. In Hemicid. desoriana, Cotteau, we see rather similar
ambulacral areas, but the species cannot be confused, any more than Hemicid. Pellati, that has
some resemblance.
Locality. — Pedreiras, Arrabida.
Lusitanian.

HEMICIDARIS LUSITANICUS, P. de Loriol, 1890
Pl. XIV, fig. 5–7

Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 29 to 32 mm.
Height, compared to the diameter . . . . . 0.62 to 0.75

Test circular, more or less elevated, convex on the dorsal surface, a little flattened only
in the above example, flat on the ventral surface.
Apical system always preserved, relatively extended, very granular. Genital plates large,
but unequal, the unpaired posterior notably smaller than the others. The genital pores are small
and open nearer the edge than the center of the plate. Ocular plates unequal, the three anteriors,
triangular, lodged in the external corners of the genital plates, the two posteriors larger,
subrectangular, separating the genital plates and contributing to form the edge of the periproct.
Poriferous zones sinuous, with the undulations being very deep, very narrow, completely
flush with the test. Near the peristome, the pores are a little multiplied.
Ambulacral areas wide, undulating. They have on each side, a row of mamelonnated
granules, very little developed, dense, unequal, some notably larger, here and there, near the
appearance of the semi-tubercles at the ambitus. The space, relatively wide, between these two
rows, is occupied by scattered small granules, a little aligned transversely, very fine, very
dense, rather homogeneous. The semi-tubercles, 4 to 5 per series, perforated and crenellated,
are very protruding, nearly as developed as those of the interambulacral areas at the same level
and widely scrobiculated. The upper is sometimes rather far from the others as if isolated. On
the ventral surface, the diminish very greatly
The tubercles of the interambulacral areas, 8 to 9 per series, are relatively not very
protruding, and they diminish greatly on the dorsal surface. The one that, in each series,
occupies the plate nearest the system is very small, like a slightly large, slightly scrobiculated
granule. Mamelon small, not very protruding, perforated and finely crenellated at the base.
Scrobiculae a little elliptical at the ambitus, hardly depressed, confluent, surrounded by
incomplete circles of granules that are scarcely distinguished from those of the miliary zone.

These latter form two series at least and often more. A row of small granules separates the
scrobicular circles from the poriferous zones. All the granulation is, in general, very fine, very
delicate and very dense.
Peristome decagonal, rather large. Its diameter is 0.56 that of the urchin. The notches are
marginal and a little deep.
Variations. — We note some variations in the proportional heights, rather marked, but
except for that, the characters of the various specimens that I have examined are perfectly
constant.
Spines. — With the specimens of the test, we have found, embedded in a fragment of
rock, but not adhering, two spines that are those of a Hemicidaris, and in all probability those
of Hemicid. lusitanicus. The stalk is slender, cylindrical. We do not know its length. The
surface is rough. We see only impressions of the longitudinal striations that were without doubt
present in the fresh state. The collar is only a small, conspicuous ring, very narrow. Ring
protruding, crenellated. We do not see if the articular facet is crenellated or not. Bouton very
little developed.
Similarities and differences. — Hemicid. lusitanicus recalls by the width of its undulating
ambulacral areas and by the abundance of granules on it, Heicid. alpina, Ag. It differs by its
semi-tubercles notably more developed, more widely scrobiculated, more apart, making
necessary a greater widening of the ambulacral area, then by its more numerous
interambulacral tubercles, less developed, denser, confluent. Hemicid. rognonensis, Cotteau,
is also a close species. It is distinguished by its semi-tubercles more numerous, but less
apparent and much denser. The marginal granules that replace them at the ambitus and on the
dorsal surface are more apparent and more apart. In addition, the poriferous zones and the
ambulacral areas are noticeably less undulating. Hemicid. mitra, Ag., is not more distant, but
its ambulacral areas are straighter and narrower. The granules are larger, the semi-tubercles
smaller, the interambulacral tubules smaller, the miliary zone narrower.
Locality— Serra do Nico near Setubal, Pedreiras near Cezimbra.
Lusitanian.

HEMICIDARIS MONDEGOENSIS, P. de Loriol, 1890
Pl. XIII, fig. 10–16
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . 15 to 29 mm.
Height, compared to the diameter . . … .
0.66 to 0.69

Test circular, rather elevated, a little convex on the dorsal surface.
Apical system little extended, thick, solid. Genital plates unequal, the two anteriors being
a little larger than the others, granular, except the madrepore is nearly entirely filled by
perforations of extreme smallness and very dense. The genital pores open very near the edge.
Ocular plates triangular, not very small relatively. They are lodged in the external corners of

the genital plates and do not touch the periproct except the right posterior pair plate that,
sometimes, advances up to its edge between the two genital plates.
Poriferous zones undulating, without being greatly so, completely flush with the test. The
pairs of pores are dense and multiply near the peristome.
Ambulacral areas narrow on the dorsal surface, then notably enlarged. They have on each
side a row of very fine granules, accompanied by small tubercles in the intermediary zone, at
first little numerous, then becoming abundant and unequal. Toward the middle of the ambitus,
the area enlarges greatly and the first semi-tubercle, very developed appears suddenly. It is
preceded sometimes by one or two large mamelonnated granules, or by many very small
tubercles. The semi-tubercles are very protruding. Each occupies, at the ambitus, the width of
the area, so they alternate and scarcely form two series, except very near the peristome where
they are very small. The mamelon is not large, perforated, crenellated and on a very protruding
base. The granules are very fine and very sparse in the intervals. The ambulacral plates, up to
the appearance of the semi-tubercles, are single primary plates, very narrow, each with, at its
external end, a pair of pores that fills nearly all of it. When the semi-tubercles begin, as they
fill all the area, it is very difficult to distinguish the median suture and to be assured of the
presence of compound plates. I cannot affirm that there are any. The single primary plates
appear to continue with great modification. We see very well that in front of each semitubercle, there is a series of single primary plates, very short, whose end scarcely passes the
internal pore. Opposite, the median suture goes around the tubercle, in grouping five narrow
primary plates, more or less bypassed. But is this really a compound plate and can we not say
that they are single plates as on the dorsal surface? The lower of these five plates is completely
bent, that above is enlarged considerably on the internal side. The three others keep their width
but they are a little on the side of the upper surface. Very near the peristome, we see then very
clearly the compound plates formed of three primary plates, narrow, equally wide or of two
primary plates and a demi-plate.
In the interambulacral areas, the tubercles are seven per series. They increase very
gradually after the peristome to above the ambitus, and then greatly diminish toward the apical
system. The mamelon is crenellated, perforated, very small, but on a very protruding base.
Scrobiculae scarcely depressed, confluent, rounded or slightly elliptical, surrounded by
incomplete circles of small granules homogeneous, separated by a net of microscopic
tubercles. The miliary zone is absent.
Peristome large, decagonal, not sunken, rather deeply notched. Its diameter is 0.57 that
of the urchin.
Young individuals, 15 mm in diameter, have the same characters as the adults, only the
poriferous zones and the ambulacral areas are less undulating.
With the test of the species, we have found at Mondégo some spines that are not adhering
but belong to it in all probability. The length of these spines is not known. Their stalk,
cylindrical, has longitudinal striations of extreme fineness, visible only with the aid of a strong
magnifying glass. The net, extremely tenuous that these striations separate is sometimes
smooth, sometimes with separated granules, microscopic. Toward the base, the stalk is
sometimes a little swollen.
Collar very short, a little depressed, striated. Sometimes it is completely missing.
Bouton little developed. Ring protruding, crenellated. Its diameter is sometimes less than
that of the stalk. articular facet extremely small, strongly crenellated.

At Cesaréda, all around a specimen of the test, are found numerous fragments of spines
belonging still more certainly to the species. They are identical to those of Mondégo, and one
of them is 57 mm in length without the stalk, completely cylindrical, having sensibly decreased
in thickness. Its end is not known.
Similarities and differences. —Hemicidaris mondegoensis, of which I know several
specimens completely identical, is certainly very near Hemicid. stramonium, Ag. It is
distinguished however by its poriferous zones and its ambulacral areas less deeply undulating,
the latter wider and more granular, then by its interambulacral tubercles notably less
protruding, and diminishing more on its dorsal surface, with the mamelon very much smaller.
The granulation is also, in general, finer and more delicate. Comparative examination of
several good specimens of each of the two species has shown the constancy of these distinctive
characters and they have appeared rather important to require their separation. The spines,
moreover, have still more considerable differences. Their stalk, slender, very long, completely
cylindrical, their longitudinal striations relatively much finer, the complete absence on their
surface of scattered pustules that cover the stalk of those of Hemicid. stramonium, their
articular facet narrower, in harmony with the small mamelons of the tubercles, are characters
that make them recognizable at first glance.
Localities. — Cap Mondégo. Cesaréda. At the base of the malm of these localities. —
Curvaceira (?) Old collections.
Lusitanian stage.

HEMICIDARIS ALEMQUERENSIS, P. de Loriol, 1890
Pl. XIII, fig. 17-20
Dimensions
(Spines)
Known length (spine incomplete) . . . . . . . . . . . 30
mm.
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . 6 to 8 “

Spine slender, elongated. Stalk cylindrical or a little angular, appearing to have been
rather long but no specimen is intact. The maximum thickness is above the bouton. After there,
it narrows very gradually. The surface has longitudinal striations of extreme fineness, very
tight, visible only with a strong magnifying glass, crossed by undulating transverse ribs,
equally very fine, but however a little stronger and more apart. Keels longitudinally straight,
protruding nearly sharp, appearing a short distance from the bouton and continuing doubtlessly
to the top. Their number is variable, 8 at the most. They show on only one of the surfaces of
the spine. The small undulating ribs, crossing them, mark them with small crenellations of
great delicacy, as all the rest of the ornamentation that is invisible to the naked eye except the
longitudinal keel.
The collar is completely absent. No impression of it can be seen on any specimen.
Bouton little developed, completely conical. articular facet very narrow and crenellated.

Similarities and differences. — The spines that I just described have perfectly constant
characters. They resemble by the facies the spines of Hemicidaris intermedia but their
ornamentation is completely difference. I refer them to the genus Hemicidaris because of this
similarity, without being certain they belong to it. They are still nearer to the spines of Hemicid.
undulata, Ag., but their transverse undulating ribs are much finer, tighter and of another nature.
In addition, their keels are notably more numerous and more constant. I have not seen
longitudinal striations in the specimens of Hemicid. undulata that I have examined. We cannot
confuse these spines. I see no other described species to which they can be close.
Localities. — Sôpo and Canhestro. Southwest of Àlemquer. Moulin du Cabaceiro near
Torres-Vedras. (Lumpy limestone).
Lusitanian stage.

ACROCIDARIS NOBILIS, Agassiz
Pl. XIV, fig. 8–20
Synonymy
Acrocidaris nobilis, Agassiz, 1840. Catal. Syst. Ectyp. foss. Mus. neoc., p. 9.
“
“
Agassiz, 1840. Descr. des Echin. foss. de la Suisse, II, p. 32, pl. 14, fig. 16–17.
“
“
Cotteau, 1881. Paléontol. française, Terr. jurass., v. x, II, p. 217, pl. 320, 321, fig. 3–
8 (excl. al).
“
“
Lambert, 1887. Etudes sur les Echinides (Annales de la Soc. d'Hist. nat. de la
Rochelle, vol. 23), p. 25, pl. 1, fig. 1–7.
(See in this work the synonymy of the species).
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 to 41 mm.
Height compared to the diameter . . . . . . . . . . . . . . . . . . . . . 0.35 to 0.62
Diameter of the peristome compared to the total diameter . . . . . . . 0.45

I have before me four tests belonging to the genus Acrocidaris. Their general characters,
poriferous zones, size of the interambulacral tubercles, proportions between the ambulacral
tubercles and the interambulacral tubercles are perfectly those found being common between
Acrocid. formosa and Acrocid. nobilis. I refer them to this latter species because, as their
surface is very rough, we can state, with enough certainty that the granules of the miliary zone
in the interambulacral areas are rather abundant and form rather distinct rows, then because the
diameter of the peristome is relatively small. We cannot see if the tubercles of the dorsal
surface are smooth or crenellated. We know neither the locality nor the level of the two best.
The label, according to what Choffat wrote me, has been lost. A third of large size, rougher,
was collected at Alhadas, but the level from which it came is unknown. The fourth, finally, the
smallest, comes from the Lusitanian of Murches. It is still rougher than the others. On the best
of these individuals, we can study the composition of the ambulacral plates. The first 7 or 8
plates after the apex are single, then become compound plates formed of five and six narrow
primary plates, of which the two median are notably longer than the others. The pairs of pores
are oblique. The internal pore is on the suture. At the ambitus, there are only four primaries
per compound plate and below, only three. Sometimes the adoral plate is a demi-plate, but this

is not constant. I have not been able to discern the arrangement of plates completely near the
peristome, there where the pores multiply.
The spines are much better preserved and of certain identification. The largest that is
absolutely complete has a length of 50 mm and a maximum diameter of 8 m. The stalk, wide,
depressed, a little tapered only toward the end, has three strong keels, to which at the top, it
adds three others, intermediary, completely short. They form the top that is abruptly truncated.
The surface is covered with very tight longitudinal striations, cut by small undulating
transverse grooves, more separated, that make a trellis of extreme delicacy.
Collar completely absent.
Ring very protruding, rounded, finely striated. Bouton little developed. Articulating facet
crenellated.
Another complete spine is 27 mm in length and 5 mm in diameter. The stalk is little
depressed, but it narrows only at the top that is formed of five keels, three principals and two
intermediaries. The same ornamentation, same ring, same bouton.
Another, finally, complete is 18 mm long and 4 mm in diameter. The stalk is flat, the
point narrowed but simply rounded with the three usual keels. The rest as in the others.
Several other spines, more or less complete, accompany those I just described, and have
the same characters, with intermediaries in the form of the stalk
Some others, finally, collected with the first, are slenderer, scarcely flattened. Perhaps
they belong to the ambulacral tubercles of the ambitus. Their articulating facet appears
relatively narrower than those of the large spines.
Most of these spines are marked by one to three wide bands of deep color.
Similarities and differences. — The spines that I just described have absolutely all the
characteristics of those of Acrocidaris nobilis (which I have collected a good number at la
Rochelle), with their various modifications. It is for me beyond doubt that they belong to this
species. I have already said that the tests collected should very probably also be referred to it.
The positive identification of the spines greatly increases the probability of that of the test,
even when we have not collected the ensemble. In the memoir cited, Lambert has perfectly
shown that Acrocid. nobilis, which Agassiz had illustrated of spines coming from la Rochelle,
should be distinguished by its test and spines from Acrocid. formosa, Agassiz, that, under the
name of Acrocid. nobilis, has been cited in a large number of localities, either in the Rauracian
stage, or, especially, in the Sequanian stage. Acrocid. nobilis, has been encountered up to now
with certainty in the Sequanian beds Pointe du Ché, near la Rochelle. Its existence is also
probable in Algeria. It is distinguished from Acrocid. formosa by its much more abundant
miliary granules, its narrower peristome and a larger number of smooth tubercles on the dorsal
surface, then by its spines, those of Acrocid. formosa being very long, slender and narrowed.
In addition, Acarocid. nobilis has the dorsal surface covered with scutules or thick spines, short
and truncated, forming a pavement. These scutules probably occupied all the smooth tubercles.
We still do not know if it is the same in Acrocid. formosa, but it is probable. However, the
number of scutules must be less, the smooth tubercles being relatively less numerous.
Localities. — Murches (Cascaes), Panasqueira (Torres Vedras), Annaia (Alhandra),
Monte-Gordo, (Villa Franca), Curvaceira, Bucellas, Cabeço-Redondo au Monte-Junto,
Cesaréda.
Lusitanian stage.

Localities outside Portugal. — Pointe du Ché near la Rochelle. — Algeria?

PSEUDODIADEMA MUELENSE, P. de Loriol, 1889
Pl. XV, fig. 1–5
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 to 10 mm.
Height, compared to the diameter . . . . . . . . . .
0.44 to 0.50

Test circular, depressed, a little rotular, convex on the upper surface and rather flat on the
ventral surface.
Apical system unknown.
Poriferous zones straight, completely flush with the test, composed of pores arranged by
single pairs from the apex to below the ambitus. No multiplication near the peristome. The
pores are apart, a little oblique, and open on a small swelling. In each pair, the pores are
separated by a small granule.
Ambulacral areas narrow, with two rows of very small tubercles completely marginal.
They are finely perforated, and very clearly crenellated, not very numerous, spaced unequally,
very far apart, abruptly diminished in size and reduced to the state of small granules on the
dorsal surface. On the ventral surface, they diminish more gradually, but they always remain
apart. All the intermediary space is filled with very dense granules, very small and
homogeneous.
In the intermediary areas, the tubercles are located a little near the middle of the plates.
We count eleven in each of the two series. They are very small, similar to those of the
ambulacral plates, like them, perforated but rather strongly crenellated, nearly equal at the
ambitus but more developed on the dorsal surface. The scrobiculae are distinct although not
very depressed. There are no secondary tubercles. We note only on each side, along the
poriferous zones, some mamelonnated granules, a little more developed than the others.
Moreover, all the space between the tubercles, either in the miliary zone or along the poriferous
zones has granules extremely fine, homogeneous, relatively apart from each other. A small net
separates the scorbiculae.
Peristome completely flush with the test, rather large, distinctly notched. Its diameter is
0.44 that of the urchin.
Numerous spines accompany the test of this species. Some are still attached. The longest,
nearly complete, is 7 mm long, near the diameter of the test. The stalk, very fine, acicular, is
strongly striated. The bouton is not very developed. The ring, protruding and crenellated. The
articulating facet crenellated.
Similarities and differences. — The small urchin that I just described, of which I know
numerous specimens, varying only in their dimensions, resembles, by the position of its
tubercles in the middle of the plate, by its granulation, by the absence of secondary tubercles
Pseudodiadema prisciniacense. Cotteau, but it is distinguished easily by its hemispherical
form, and the much smaller disproportion between the interambulacral tubercles and the
ambulacrals, and the much greater spacing of the latter. Pseudod. Cayluxense would be still

nearer, but it is marked with sutural depressions. The arrangement of its granules in the
interambulacral areas is different and its ambulacral tubercles are more numerous. Pseudod.
muelense is also very close to some Diademopsis such as Diad. Michelini, Cotteau, Diad.
Lorierei, Cotteau, Diad. exigua, Cotteau, independently of other characters. It is distinguished
then by the very clear and even rather strong crenellations of its tubercles.
It does not seem reasonable, at first, to leave this species with its small tubercles, nearly
invisible without a magnifying glass, in the genus Pseudodiadema, which has however
crenellated and perforated tubercles, if we see as type of this genus, as Pomel has done,
Pseudod. hemisphaericum, Agassiz, and its neighboring species. However, in this large genus,
such as it was considered before its recent breakup, we can see all the transitions between the
species, that it is very difficult to find sufficient characters to establish sections having the
same value. Pomel includes in the genus Steropyga species that differ from Pseudodiadema by
the absence of secondary tuberecles. But when we consider the large variety that we can see in
the number and relative importance of secondary tubercles, we are obliged to recognize that
the character has only a generic value. Pomel even introduces in this genus, Pseudod.
conforme, Agasiz, that certainly has four rows of secondary tubercles, really very small. I
cannot discover in the diagnoses given by Pomel, and in the inspection of species cited as type,
any character permitting distinguishing generically Stereopyga from Tiarella that are equally
lacking in secondary tubercles, nor Tiaromma that differs between them only by the presence
of very small secondary tubercles. These latter do not differ more from typical Pseudodidema
than by the proportion of the secondary tubercles that is not easy to see and that cannot be a
generic character of any value. The general Tetragramma and Hexagramma are based only on
the number of secondary tubercles. They belong to the genus Diplopodia.
The genus Glyptodiadema, Pomel, established for Pseudod. caryluxense, Cotteau, would
have a real value because it has transverse sutural impressions and a particular facies with its
small tubercles in the middle of the plates of the interambulacral areas and nearly equal in the
ambulacral and interamabulacral areas. It is to this genus that it would be necessary to refer
Pseudod. muelense, if it had sutural depression, but it completely lacks them. The other
characters agree exactly. Would it thus be useful to create a new genus for this single species?
But how to separate the other Pseudodiadema without secondary tubercles? The smallness, the
homogeneity of the tubercles, are these sufficient characters? I think not, but it is very possible
that characters we do not know, such as the arrangement of the plates in the ambulacral areas,
the apical system, etc. could reveal better generic characters and permit the establishment of a
new section whose general facies of the urchin seems to foresee the need.
Locality. — St Pedro de Muel.
Sinemurian state (lower part).

PSEUDODIADEMA HEMISPHAERICUM, Desor (Agassiz)
Pl. XV, fig. 6
Synonymy
Cidarites pseudodiadema, Lamarck, 1816. Hist. nat. des animaux sans vertèbres, v. III, p. 59.
Diadema hemisphaericum, Agassiz, 1833. Prodrome, Mém. Soc. Sc. Nat. de Neuchatel, v. 1, p. 189.
Diadema pseudodiadema, Agassiz, 1840. Echinod. foss. de la Suisse, v. II, p. 11, pl. XVII, fig. 49–53.
Pseudodiadema hemisphaericum, Desor, 1856. Synopsis des Echin. foss., p. 68, pl. 13, fig. 4.

“

“

E. Desor, and P. de Loriol, 1870. Echinologie helvétique, I. Terr. jurass.,
p. 148. pl. XXVI, fig. 3, pl. XXVII, fig. 1.
Pseudodiadema pseudodiadema, Cotteau, 1882. Paléontologie française, Terr. jurass., v. x, II. p. 330 and
867. pl. 353, 354 and 355.
(See in this work the synonymy of the species, to which it is necessary to add.).
Pseudodiadema hemisphaericum, Cotteau, 1882. Catal. des Echinides jurassiques de Normandie, p. 22.
(Mém. de la Soc. géol. de Normandie).
“
“
Rigaux, 1882. Synopsis des Echinides jurass. du Boulonnais, Bull. Soc.
Géol. de France, 2e série, v. VIII, p. 623.
“
“
Cotteau, Péron and Gauthier, 1883. Echinides foss. d'Algérie, Terr. jurass.,
fasc. I, p. 74.
“
“
Cotteau, 1883. Echin. foss. du S. 0. de la France, p. 35.
“
“
Pomel, 1883. Classificat. méthodiq. des Echinides vivants et fossiles, p.
102.
Pseudodiadema pseudodiadema, Cotteau, 1884. Die Echiniden der Stramberger Schichten, p. 31, pl. 5,
fig. 1. (Palaeontologische Mittheilungen).
“
“
Cotteau, 1886. Catal. des Echin. jurass. de Lorraine, p. 5. Assoc. franc,
pour l'av' des Sciences, Congrès de Nancy.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 to 35 mm.
Height compared to the diameter . . . . . . . . . . . . .
0.57

Test circular, or subhemispherical, flat below.
Apical system solid. The five genital plates, little extended relatively. The madreporite
plate larger and more protruding than the others. The genital pores open near the middle. The
five ocular plates, very small, triangular, are inserted in the external corners of the genital
plates.
Poriferous zones flush with the test, straight, composed of pairs of pores regularly
superposed.
Ambulacral areas with two rows of tubercles protruding, dense, crenellated, perforating,
diminishing very gradually to the dorsal surface. In the middle of the area and sinuous line of
small secondary tubercles accompanied by granules. The first ambulacral plates after the apex
are single. They fuse very quickly and form compound plates, uniformly formed of three plates,
of which the median is wider than the others at its internal end, while the adoral is narrower.
The sutures are arced, especially toward the external end. The pores are a little oblique in each
pair, but the internal is always on the suture.
The interambulacral areas have two series of principal tubercles similar to those of the
ambulacral areas, but more developed. In addition, six rows of secondary tubercles, very much
smaller, rather irregular, that continue, diminishing, up to a rather short distance from the apical
system. We count two in the miliary zone and two on each side of the poriferous zones. They
are accompanied by numerous granules.
Peristome large, flush with the test, widely notched.
Similarities and differences. — The two individuals of which I just gave the description
are perfectly typical and identical to numerous example from various localities with which I
compared them. They belong without any doubt to this very characteristic, well-known and
very wide-spread species, but that appears rare in Portugal. It is true that, following the strict
laws of priority, it should have the name of Pseudodiadema pseudodiadema, but it is so

defective that it is impossible, in this case, not to make an exception to the rule, not to leave to
the species a name by which it is generally known. Desor, in creating his excellent genus,
should not have given it the name under which Lamarck had designated the species that he
took as type.
Locality. — Valle-verde (Serra dos Candieiros).
Lusitanian.
Localities outside of Portugal. — Châtel Censoir (Yonne). Sélongey (Côte d'Or). France.
— Klein Lùtzel (Soleure). Switzerland. — Numerous localities in France and Switzerland.
Terrain at Chailles. Rauracian.
Tonnerre (Yonne). Valfin (Jura). La Rochelle (Charent inf.). France. — La Baume near
le Locle (Neuchatel). Hobel (Soleure). Switzerland. — Several localities in France and
Switzerland. — Honeggelsen (Hanover)). — Galve, Malton (England).
Sequanian stage.

PSEUDODIADEMA ORBIGNYANUM (Cotteau), Desor
Pl. XV, fig. 7
Synonymy
Diadema orbignyanum, Cotteau, 1851. Etudes sur les Eehinides foss. du Dept de l'Yonne, v. I, p. 145,
pl. 17, fig. 2–6.
Pseudodiadema orbignyanum, Desor, 1856. Synopsis des Echin. foss., p. 68.
”
“
Cotteau, 1882. Paléontol. française, Terr. jurass., v. x, II, p. 326, pl. 351
and 352.
(See in this work the synonymy of the species).
Pseudodiadema orbignyanum, Cotteau, 1883. Echinides foss. du S. 0. de la France, p. 36.
“
“
Pomel, 1883. Classification des Echinides vivants et fossiles, p. 102.

Only a very imperfect fragment represents this species, or at least can be referred to it
with a very great probability. The diameter should reach at least 40 mm.
The poriferous zones are perfectly straight and the pairs of pores regularly superposed.
In the ambulacral areas we distinguish two marginal rows of tubercles crenellated,
perforated, dense but relatively little developed. In the miliary zone, two series very close to
each other of secondary tubercles notably smaller and alternate.
The interambulacral areas have two rows of principal tubercles, similar to those of the
ambulacral areas, but more developed. The are accompanied by numerous secondary tubercles,
small without the disproportion being very large, forming at least six rows, of which two are
in the miliary zone and two externals on each side of the poriferous zones. On each plate, these
secondary tubercles appear to form two transverse series. The surface is rough. We cannot see
granules.
Similarities and differences. — It is necessary to have reservations when it concerns
identification of a fragment so incomplete. We distinguish only a portion of one of the
interambulacral areas and two of the ambulacral areas. However, what remains is rather well
preserved so that its identification can be given with a large probability. We cannot attribute

this fragment to Pseudodiadema hemisphaericum in which the principal tubercles are much
more protruding in proportion to the secondary tubercles.
Locality. — Alportel (Algarve).
Lusitanian. Limestone with siliceous polyps.

PSEUDODIADEMA CONFORME (Agassiz), Etallon
Pl. XV, fig. 8, 9, 10
Synonymy
Acrosalenia conformis, Agassiz, 1840. Descr. des Echinides foss. de la Suisse, c. II, p. 60, pl. 18, fig. 11–
14.
Diadema bruntrutanum, Agassiz and Desor, 1848. Catal, raisonné des Echinides, p. 44.
Pseudodiadema conforme, Etâllon, 1860. Rayonnés du terr. jurass. sup. de Montbéliârd, p. 13 and 17.
“
“
E. Desor and P. de Loriol, 1871. Echinologie helvétique, I. Terr. jurass., p.
160, pl. 25, fig. 4.
“
“
Cotteau, 1882. Paléontologie française, Terr. juràss., v. x, II. p. 379, pl. 367,
fig. 1–9.
(See in these two works the synonymy of the species, to which it is necessary to add):
Pseudodiadema conforme, Cotteau, 1883. Echinides fossiles du S. Ouest de la France, p. 37.
Stereopyga conforme, Pomel, 1883. Classification des Echinides vivants et fossiles, p. 102.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 to 20 mm.
Height, compared to the diameter . . . . . . . 0.48 to 0.53

Test subhemispherical, varying a little in its proportional height.
Apical system solid, relatively little extended. The genital plates, pentagonal, are of
nearly equal size. That which has the madreporite body is a little more developed than the
others. The ocular plates, triangular, are embedded between the external corners of the genital
plates. In one of the examples that I have before me, the right lower one touches the periproct
by its end.
Poriferous zones straight. The pores are not multiplied near the top and scarcely near the
peristome.
Ambulacral areas narrow, with two roles of perforated tubercles, finely crenellated, not
very developed, dense at the ambitus and diminishing rapidly as they spread on the dorsal
surface. The granules are very fine and not abundant. On the dorsal surface, the ambulacral
plates are single primary plates, rectangular, subequal. Near the ambitus, they group to form
compound plates formed of the three subequal primary plates. The median is, however, a little
higher than the others, especially toward the internal end. The pairs of pores are a little oblique,
the internal pore being on the suture.
In the interambulacral areas, the principal tubercles are a little larger than the tubercles
of the ambulacral areas, especially on the dorsal surface. In the middle of the area, we see two
series of very small secondary tubercles on each plate. We also see a very small series along
each of the poriferous zones. We note some variation in the size of these secondary tubercles.

In general, the crenellations are very small. Granules little abundant, scattered. The middle of
the area is bare at the top.
Peristome rather large, weakly although distinctly notched. Its diameter is 0.47 of that of
the urchin.
Similarities and differences. — Pseudodiadema conforme has very marked characters
and can hardly be confused with other species. Its apical system, except in rare exceptions, is
always preserved. The specimens from Portugal are a little rough, but perfectly typical. It is by
error that Pomel introduced this species into his genus Stereopyga that is supposed to include
only species without secondary tubercles, and whose validity also does not appear proven to
me.
Localities. — Cabeça-do-Jaspe. Casal-Novo near Sant'Anna (Arrabida). Sôpo near
Alemquer?
Lusitanian stage.
Localities outside Portugal. — Quehen near Boulogne (Pas de Calais). France.
Sequanian stage.
Arc, Chargey (Haute Saône). Chatelaillon (lower Charente). France. — Le Banné, etc.
near Porrentruy (Berne; Switzerland).
Pterocerian stage.

DIPLOPODIA PLANISSIMA, Agassiz
Pl. XV, fig. Il
Synonymy
Tetragramma planissimum, Agassiz, i840. Catal. Syst. Ectyp. foss. mus. néocom., p. 9.
“
“
Agassiz, 1840. Descr. des Echinod. foss. de la Suisse, v. II, p. 26, pl. 14, fig.
1-3.
Pseudodiadema planissimum, Desor, 1856. Synopsis des Echin. foss., p. 69 and 486.
Diplopodia planissimum, Etallon, in Thurmann and Etallon. Lethea bruntrutana, p. 315, pl. 47, fig. 9.
Pseudodiadema planissimum, Cotteau, 1882. Paléontologie française. Terr. jurass., v. x, II, p. 369, pl. 364,
fig. 4–8.
(See in this work the synonymy of the species, to which it is necessary to add):
Pseudodiadema planissimum, Rigaux, 1882. Syn. des Echin. jurass. du Boulonais, Bull. Soc. géol. de
France, 2e série, v. VIII, p. 624.
“
“
Struckmann, 1882. Neue Beiträge zur Kenntniss des oberen Jura in der
Umg. von Hannover, p. 6, pl. 1, fig. 8.
“
“
Cotteau, 1883. Catalogue des Echinides fossiles du S. 0. de la France, p.
36.
“
“
Cotteau, Péron and Gauthier, 1883. Echinides fossiles d'Algérie, fasc. I,
Terr. jurass., p. 74.
Hexagramma planissimum, Pomel, 1883. Classification des Echinides vivants et fossiles, p. 104.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . 13 mm.
Height, compared to the diameter . . . . . 0.31

Test circular, very depressed.
Poriferous zones straight, composed of pores arranged in single pairs at the ambitus,
while on the dorsal surface the pairs of pores form two rather regular rows. They multiply
greatly near the peristome.
Ambulacral areas narrow, with two rows of tubercles not very developed, dense,
crenellated and perforated, greatly smaller on the dorsal surface The middle of the area has
some granules.
In the interambulacral areas are four rows of principal tubercles equal in size and equal
to those of the ambulacral areas. The two externals do not reach the top. In addition, we still
see distinguish in the miliary zone at the ambitus, two very short rows of very small tubercles.
The miliary granules are not very numerous.
Peristome large, 0.50 of the diameter of the urchin, clearly notched. The notches a little
marginal.
Similarities and differences. — Diplopodia planissima has been very exactly described
several times and we cannot confuse it with another species. Its characters, very distinct,
permits easy recognition. The specimen from Portugal that I just described is very exactly
identical in all its characters with the very typical specimens from Switzerland to which I have
compared it. I cannot accept the genus Hexagramma of Pomel, that is not distinguished from
Diplopodia by any generic character except the arrangement of the tubercles, which is not one.
Locality. — Arsena near Alverca, Santa-Cruz.
Pterocerian stage.
Localities outside Portugal. — Pointe du Ché near la Rochelle (lower Charente). France.
Sequanian or perhaps Pterocerian.
Soleure, Obergôsgen (Soleure). Porrentruy (Rerne). Bullet near Ste Croix (Yaud).
Switzerland. — Boulogne (Pas de Calais). France. — Hanover.
Pterocerian stage.

ORTHOPSIS SAEMANNI, Wright
Pl. XV, fig. 12 and 13
Synonymy
Hemipedina Saemanni, Wright, 1855. On a new genus of fossil Cidaridaee, Cotteswold natur. Club , vol,
II, p. 127.
“
“
Wright, 1855. On a new genus of fossil Cidaridaee, Ann. and. Mag. of nat. hist.,
2e série, vol. xvi, p. 100.
“
“
Wright, 1856. A monograph on the brit. fossils Eehinodermata of the oolitie
formation, part, II, p. 169 (Mem. Paleontogr. Soc. London).
“
“
Cotteau, 1883. Paléontologie française. Terr. jurass., v. x, II, p. 502, pl. 396, fig.
9–12, pl. 397, fig. 1–3.
Orthopsis Saemanni, P. de Loriol, 1884. Notes pour servir à l'étude des Echinodermes, I. Recueil zool.
Suisse, v. I, p. 614.

Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . 19 to 30 mm.
Height, compared to the diameter . . . . , 0.43 to 0.58

Test circular or slightly pentagonal. The largest specimens are, relatively, more depressed
than the smaller.
Apical system preserved, but the sutures of the plates are not distinct. The genital plates
appear small and granular.
Poriferous zones perfectly straight, hardly depressed. The pores, very small, are arranged
in pairs very dense and regularly superposed.
Ambulacral areas narrow, with two rows of small tubercles, dense but not confluent, 16
per series in the smallest individual and 22 to 23 in the largest. They are slightly scrobicular.
A base supporting the mamelon, very small, finely perforated and completely smooth at its
base. On the dorsal surface, the tubercles diminish very gradually, remaining perfectly distinct
up to the top. As they are very near the poriferous zones, the miliary zone is wide. It has rather
large granules, unequal, of which some, mamelonnated and perforated, forming two irregular
rows of small secondary tubercles, at least to the ambitus. The ambulacral plates are visible in
two specimens, but only below the ambitus. There, there are no compound plates but a
succession of primary plates, very narrow, not very elevated, rectangular, equal in size. Two
of these plates share the tubercle, the suture passing on the mamelon. Between each tubercle
is a plate that has, toward its internal end, a mamelonnated granule playing the role of
secondary tubercle. Each of the plates has a pair of pores. It has not been possible for me to
see if, at the ambitus, there are compound plates.
The interambulacral areas are rather wide and have numerous tubercles nearly equal in
size, of the same nature and nearly the same size as those of the ambulacral areas. Two
principal rows, a little more developed, whose tubercles fill the middle of the plates, reach the
apical system. We count, in addition, two rows of secondary tubercles in the miliary zone and
one on each side of the poriferous zones. The tubercles are accompanied by numerous dense
granules, dense, unequal, some mamelonated.
The contour of the peristome is invisible in all the specimens.
Similarities and differences. — The specimens from Portugal that I refer to this species
number four. The smallest, a little pentagonal, is also the best preserved regarding details of
the test. Its height, proportionally, is a little greater than that of the type that is 0.50 of the
diameter. It is still smaller in the largest specimen. All the characters of these individuals are
exactly those of the type and their identification appears to me completely certain.
We cannot confuse this species with any other. It has the characters and the facies of
species of the genus Orthopsis, but I must say that it does not appears to me very easy to find
sufficient characters to separate Orthopsis from Hemipedia. The only important one, basically,
that can serve to separate them is the structure of the ambulacral plates. In Orthopsis, types of
the genus, they are compound, at least on the ventral surface. I have not been able to distinguish
them above with confidence. There are only independent primary plates, each having its
regular end on the median sutural line. We cannot take them for primary plates with straight
sutures, making part of a compound plate. However, as Duncan has explained, in some
hemipedinids, there is only a small number of compound ambulacral plates. All the others are
primary plates. They resemble, as he says, a simple affixing of some plates similar to those of

Cidaris. The fact has been observed by him in Hemiped. Jardini and in Hemiped. Bowerbanki,
but is it the same in all hemipedinids? Whatever, this structure still brings Orthopsis and
Hemipedina close and there remain few characters to distinguish the two genera although,
however, Orthopsis with its numerous and homogeneous tubercles has a particular facies. Even
when I cannot absolutely convince myself that I can distinguish an Orthopsis serialis, leads
me to strongly believe that all the ambulacral plates are independent primary plates and that
there are no compound plates. If we can prove it definitively, we will then have a generic
character of value to claim. I do not understand why Pomel says that Orthopsis have
trigeminate pores.
Locality. — Cesaréda. Dagorda.
Zone with large ooliths. Lusitanian.
Localities outside Portugal. — Commercy (Meuse). France.
Rauracean stage.

GENUS ENDEODIADEMA, P. DE LORIOL, 1890
Test rotular.
Apical system unknown.
Poriferous zones straight, flush with the test, composed of pairs of pores regularly
superposed from the top to the peristome, and very apparent, the pores being, relatively, very
open.
Ambulacral areas very narrow, with very small granules without tubercles strictly
speaking.
Interambulacral areas with two series of well-developed tubercles, scrobiculated,
performed, very finely crenelated, accompanied by numerous miliary granules.
Peristome very small, weakly notched, flush with the test.
Similarities and differences. — It is impossible for me to place this small urchin that is
the question here into one of the established genera that are quite numerous. I have been
obliged to see it as representing a new section. The absence of tubercles in the ambulacral areas
and the smallness of the peristome, scarcely notched, separates this genus from
Pseudodiadema. Their facies recalls that of Colpotiara, Pomel, but the narrowness of the
ambulacral areas, the absence of tubercles separates them. In the Monodiadema, P. de Loriol,
there are well-marked ambulacral tubercles, although small, and the peristomal notches are
notably more characterized. We still know only a single species from the Upper Jurassic terrain
of Portugal.

ENDEODIADEMA LEPIDUM, P. de Loriol, 1890
Pl. XVI, fig. 2–3
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . 8 to 10 mm.
Height, compared to the diameter . . . . 0.50

Test rotular, nearly equally convex on the dorsal surface and the ventral surface.
Periphery very rounded without being very swollen.
Apical system unknown.
Poriferous zones straight, not only are they completely flush with the test but even
slightly in relief. The pores are very open, arranged pairs apart and oblique, separated in each
pair by a thin wall. They are not multiplied at all, neither toward the apical system not toward
the peristome.
Ambulacral areas extremely narrow, narrower than the two poriferous zones combined.
They have two alternate series of very small granules. There are still, probably, some
intermediary tubercles, but the slightly rough state of the surface prevents my grasping all the
details. On the ventral surface, the poriferous zones are nearly contiguous and separated only
by a line of granules.
Interambulacral areas naturally very wide, with two series of tubercles not very apparent
but distinct and rather widely scrobiculated. The mamelons, very little protruding and finely
perforated, are surrounded by crenellations, very short and very fine. We count six to seven
tubercles per series. The scrobiculae are surrounded by a circle of small granules extremely
small that touch the poriferous zones at the ambitus. We note, in some isolated scrobiculae,
small radiating ribs. The miliary zone is wide and occupied by numerous granules rather apart,
of extreme fineness.
Peristome completely flush with the test, circular, marked with wide notches, but not
very deep.
Similarities and differences. — I know four specimens belonging to this species, type of
the genus Endeodiaema. They are rather well preserved, only the surface has been made more
or less indistinct by a slight ferruginous encrusting. However, as it does exist everywhere, we
can recognize all the characters with a very sufficient exactness. Some details of the extremely
delicate granulation alone have escaped.
Locality. — Cap Mondégo.
Callovian stage.
A rather rough specimen, but that I can however refer with certainty to the species
collected at Telheiro (Algarve) in the Callovian stage.

PLEURODIADEMA PEREIRAE, P. de Loriot, 1890
Pl. XV, fig. 14 and 15
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . 12 to 14 mm.
Height, compared to the diameter . . . . . .
0.43

Test circular, depressed. Dorsal surface flattened.
Apical system solid, not very extended. I do not know it in entirety. The madreporite
plate is heptagonal, the madreporite body is not very extended. The adjacent right plate is of
equal size. The genital pores are open rather near the external end of the plates.
Ocular plates rather large relative to the genital plates. They are lodged in the external
corners of these latter.
Poriferous zones straight on the dorsal surface, slightly undulating at the ambitus and on
the ventral surface. The pores are a little multiplied near the peristome but not near the apical
system. A small granule separates the pores in each pair.
Ambulacral areas narrow, nearly entirely filled by two series of rather developed
tubercles, protruding, confluent, imperforated, some crenellated, others smooth. They increase
in size very gradually from the peristome to above the ambitus where they cease suddenly, to
be replaced by granules unequal and spaced apart. We count 6 to 7 per series. They are
accompanied in the middle of the area by some small, rare granules spaced apart. The
ambulacral plates are single on the dorsal surface. After the point where the tubercles begin,
they group to make compound plates formed of three rectangular primary plates, of which the
median, which has the tubercle is slightly enlarged toward the internal end. The pores are in a
slightly oblique line, the internal being completely on the suture.
In the interambulacral areas, the tubercles are more developed than those of the
ambulacral areas, otherwise similar. Most are crenellated. They appear perforated, but I believe
that this is only an appearance as a very fine depression, shallow, does not exist on some and
is rather distinct on others. The tubercles are located at the ambitus, nearly in the middle of the
plate, nearer the poriferous zone, while they are notably nearer the median suture on the ventral
surface. We count 6 to 7 tubercles in each of the two series. The two last plates of each row,
near the apical system, lack them and have only granules a little larger than the others.
The miliary zone is wide and has homogeneous granules, relatively apart from each other
and not very numerous, leaving the median zone rather bare. Similar granules fill the space
that separates the tubercles from the poriferous zones, with a tendance to fuse into small
transverse lines to form real small ribs. On the ventral surface, this space, that always becomes
wider, is entirely filled by small transverse ribs, a little twisting, dense, of which several are
equally the product of the suture of several granules.
Peristome rather large. I cannot measure it exactly. Its edge is marginated. The notches
are very shallow.
Similarities and differences. — This species is represented by two specimens that
complement each other. It cannot be confused with any other species of the genus, that are not
numerous. It has very exactly all the characters of Pleurodiadema, differing from them only
by the pseudo-perforations of some of the tubercles. As I have said, I believe this is only an
appearance. Moreover, we perceive no impression of some tubercles. It is obvious that if such

were not the case, and if we discovered that the tubercles are really perforated, it would be
necessary to create for this species a new genus that differs from Pleurodiadema by this sole
character.
Locality. — Forte do Guincho. Tapada (Villa Franca).
Lusitanian stage.

CYPHOSOMA RIBEIROI, P. de Loriol 1889
Pl. XVI, fig. 1
Synonymy
Cyphosoma Ribeiroi, P. de Loriol, 1880, in Choffat, Lias et Dogger, p. 52.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . .
38 mm.
Height, approximate . . . . . . . . . . . 18 to 20 “

Test circular, or rather a little pentagonal, depressed. The sole individual known being
defective, the exact form cannot be suggested.
Poriferous zones straight, flush with the test. Pores widely bigeminate on the dorsal
surface, where the pairs of pores form two distinct vertical series. At the ambitus, they no
longer form rows, but they are nowhere regularly superposed.
Ambulacral areas narrow, with two rows of imperforate tubercles, very finely crenellated,
rather protruding at the ambitus, but gradually diminishing on the dorsal surface, greatly
diverging and becoming alternate. We count 15 to 16 per series. The middle of the area is
occupied by rather large granules apart from each other.
In the interambulacral areas, the two rows of principal tubercles are located nearly at the
middle of the plates. They are similar to those of the ambulacral area, but a little more
developed, without ever being, however, very apparent. They diminish very little on the dorsal
surface. On each plate are large granules, five or six at least at the ambitus in the miliary zone,
and as much, approximately, along the poriferous zones. Some of the large granules are more
developed, mamelonnated, and play the role of secondary tubercles, forming two series in the
miliary zone, and two other externals on each side. These secondary rows are very apparent on
the ventral surface where they nearly equal the principal tubercles. But on the dorsal surface
they are much less distinct while persisting very high. The middle of the miliary zone is rather
bare toward the top without being depressed. In addition to the large granules, we still note
others very much smaller. The test is, unfortunately, a little rough, so that some minor details
may have escaped my description.
The peristome is masked.
Similarities and differences. — Near Cyphosoma Douvillei, Cyphos. Ribeiroi is
distinguished by its tubercles, in general smaller, its ambulacral tubercles more apart on the
dorsal surface, its secondary tubercles more apparent on the ventral surface and less on the
dorsal surface, its granules more abundant between the tubercles and the poriferous zones,

finally by its poriferous zones whose pairs of pores form undulating series at the ambitus, and
nearly doubled everywhere.
Locality. — Cesaréda
Upper Callovian or Oxfordian stage.

ACROPELTIS AEQUITUBERCULATA, Agassiz
Pl. XVI, fig. 4
Synonymy
Acropeltis aequituberculata, Agassiz, 1840. Catal. Ectyp. Mus. neoc, p. 12.
“
“
Agassiz and Desor, 1847. Catal. raisonné des Echinides, p. 36, pl. 15, fig.
7–8.
Acropeltis concinna, Mérian in Desor, 1856. Synopsis des Echinides foss., p. 86.
“
“
P. de Loriol, 1871, in E. Desor and P. de Loriol, Echinologie helvétique, T.
jurassique, p. 198, pl. 33, fig. 4.
Acropeltis aequituberculata, Cotteau, 1883. Paléontologie française. Terr. Juras., v. x, II. p. 562, pl. 412
et 413, fig. 1–6.
(See in this wok the synonymy of the species and add):
Acropeltis aequituberculata, A. Gras, 1852. Catal. des corps organisés foss. de l'Isère, p. 14.
“
“
Buvignier, 1852. Stastitiqne géol. de la Meuse, p. 292.
“
“
P. de Loriol, 1868, in Pictet, Étude provisoire d'Aizy, etc., Mélanges
paléontologiques, liv. IV, p. 275, pl. 42, fig. 3.
“
“
Cotteau, 1883. Echinides foss. du S. 0. de la France, p. 73.
“
“
P. de Loriol, 1888. Études sur les moll. des couches coralligènes de Valfin,
p. 355. (Mém. de la Soc. paléontol. Suisse, vol. xv).
Acropeltis concinna, Pomel, 1883. Classification méthodique et gênera des Echin. vivants et foss., p. 89.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 to 14 mm.
Height, compared to the diameter . . . . . . . .. . 0.50 to 0.60

Test circular, hemispherical, or a little conical.
Apical system solid. Five acuminate genital plates outside, equal in size, depressed in
their internal half where there is a large pearly granule and sometimes also one or two small
tubercles. The surface of the plates is covered with radiating punctuated striations of an
extreme fineness. A narrow space on the periphery is smooth, and more depressed than the
central region. The genital pores open completely outside the external end. The dots of the
madreporite plate extend onto a portion of the surface that is swollen and, on one side, onto
the smooth edge. Five elongated ocular plates narrow, striated, located in the external corners
of the genital plates. The periproct is oval and rather large.
Poriferous zones straight, composed of pores arranged in pairs a little oblique, regularly
superposed.
Ambulacral areas with two rows of similar tubercles, a little more developed and less
dense. The granules that separate them in the miliary zone are very small and not very dense.
Peristome relatively larger.

Similarities and differences. — It is now well demonstrated that Acropeltis
aequituberculata and A. concinna are only one and the same species. I have seen only one sole
tubercle on each of the genital plates in the individuals that I have examined. But even when
there is still a granule beside the principal, it is not a specific character of any importance.
Localities. — Forte do Guincho. Valle de Porcas (Cintra). Curvaceira. Carvalho
(Arruda). Santa Iria near Obidos.
Lusitanian stage.
Localities outside Portugal. — Merry sur Yonne. Chatel Censoir (Yonne). Selongey
(Côte d'Or). France.
Rauracian stage.
Pointe du Ché (lower Charente). Bourges (Cher.). Valfin (Jura). Oyonnax (Ain). Aizy,
Echaillon (Isère). Lemenc, near Chambéry (Savoie). France. — Hobel (Soleure). Switzerland.
— Nikolsburg (Moravia). Nattheim (Wurtemberg).
Sequanian stage.

GLYPTICUS BURGUNDIACUS. Michelin
Pl. XVI, fig. 5
Synonymy
Glypticus burgundiacus, Michelin, 1853. Descr. de quelques nouvelles espèces d'Echinodermes fossiles,
Revue et Mag. de zoologie, 2e série, v. v, n° 1, p. 35.
“
“
Wright, 1856. Brit. foss. Echinod. ool. form, p. 189, Mém. pal. Soc. London.
“
“
Desor, 1858. Synopsis des Echinides fossiles de la Suisse, p. 96.
“
“
Cotteau, 1859. Echinides nouveaux ou peu connus, l, p. 21.
“
“
Dujardin and Hupé, 1863. Suites à Buffon, Echinodermes, p. 510.
“
“
Cotteau, 1883. Paléontologie française. Terr. jurass., v. x, II, p. 577, pl. 414.
fig. 9–13, pl. 415, fig. 1–9.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 mm.
Height, compared to the diameter . . . . . . . . . . . 0.57

Test circular, subhemispherical, slightly conical.
Apical system solid, not very extended. The genital plates, nearly equal in size, are
heptagonal, longer than wide, and a little notched on their lateral side for the ocular plates.
These are triangular, equal in size and none approach the periproct. The surface of the plates
being a little worn, I cannot see if they were granular. The genital pores open a short distance
from the edge, but not always in the middle of the plate. The periproct is rather large, oval, a
little irregular.
Poriferous zones straight, a little sunken. The pores, arranged in single pairs, regularly
superposed, are close together and become oblique in each pair at the ambitus. Toward the
peristome they multiply notably in forming small transverse series.
Ambulacral areas very narrow, nearly entirely filled by two rows of large granules,
alternate, very rounded, replaced, in each series on the ventral surface by 4 or 5 tubercles,

mamelonnated, smooth, imperforate, not very developed. In the middle of the area, some very
small tubercles. I cannot distinguish the sutures of the plates. We see only, on the ventral
surface, numerous small demi-plates intercalated for the supplementary pairs of pores.
In the interambulacral areas are, on the ventral surface, two series of tubercles similar to
those of the ambulacral areas, but notably more developed. The most protruding, the last, is at
the ambitus. All the rest of the surface of the area is covered with large granules, very rounded,
very regular, nearly equal to each other and equal to the ambulacral granules, nearly equally
spaced, 3 to 6 per plate. They are accompanied by numerous extremely delicate tubercles.
Peristome flush with the test, rather large. Its diameter equal approximately 0.50 that of
the urchin. Its notches are deep and marginal.
Similarities and differences. — The specimens from Portugal are absolutely identical to
those coming from Etrochey. It is interesting to encounter this species there, found up to now
in a single locality. It is distinguished easily from Glypticus hieroglyphicus by its perfectly
rounded and regular granules.
Locality. — Serra da Boa-Viagem (Cap Mondégo).
Given to the Commission of Geological Works by Antonio Santos Rocha, with Callovian
fossils and Lusitanian fossils from the same locality.
Callovian or Lusitanian.
Localities outside Portugal. — Etrochey (Côte d'Or). France.
Lower Oxfordian stage.

GLYPTICUS ALGARBIENSIS, P. de Loriol, 1890
Pl. XVI, fig. 6
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 mm.
Height, compared to the diameter . . . . . . . . . . . 0.70

Test circular, elevated, a little cylindrical, flattened on the dorsal surface and also on the
ventral surface.
Apical system relatively not very extended. The genital plates, nearly equal in size, are
very narrow outside, and notched on the lateral sides for the ocular plates, relatively large and
a little swollen. The genital pores, very open, are near the external end of the plates. Periproct
subcircular, a little irregular.
Poriferous zones completely straight, sunken. The pairs or pairs are rather far apart and,
in each pair, the pores, small and near each other, are separated by a small granule. I cannot
see if, as in the other species, the pores multiply near the peristome.
Ambulacral areas rather narrow. On each is a marginal row of small tubercles, rounded,
smooth, imperforate. Notably more protruding and more developed below the ambitus. They
diminish obviously and strongly on the dorsal surface where most are elongated transversely.
They are apart and appear then to be united by a kind of vertical cushion. The middle of the

area is filled with unequal granules, some rather large, but the specimen being rough, I cannot
discern the sutures of the plates.
The interambulacral areas are marked in the middle by a very distinct sulciform
depression. It has, below the ambitus and on the ventral surface, two very divergent series of
tubercles similar to those of the ambulacral areas, a little more developed, 4 to 5 per series.
They have, in addition, six rows or much smaller tubercles, three on each side of the median
depression. Some are rounded, the others are irregular, elongated, lengthwise or transversely,
but not jagged. The two marginal rows are larger without greatly dominating. We see small
tubercles between the tubers, but I do not distinguish the details.
Peristome not very sunken, its contour is not distinct because of the matrix that cannot
be removed. It appears to be 0.50 of the diameter of the urchin.
Similarities and differences. — This interesting species, of which I unfortunately know
only one specimen, a little rough, is distinguished from the others, and in particular from
Glypticus sulcatus, Goldf., by its elevated form, a little cylindrical, its ambulacral tubercles
diminishing very gradually and uniformly on the dorsal surface and also by the arrangement
of its interambulacral tubercles and the smallness relative to it apical system. It cannot be
confused with Glypt. hieroglyphicus or with Glypt. integer.
Locality. — Fonte do Negro, vicinity of Tavira, Algarve (old collection).
Probably Lusitanian.

GLYPTICUS SULCATUS (Goldfuss), Agassiz
Pl. XVI, fig. 7
Synonymy
Echinus sulcatus, Goldfuss, 1829. Petrefacta Germ., v. I, p. 126, pl. 40, fig. 18.
Arbacia sulcata, Agassiz, 1836. Prodrome, Mém. Soc. nat. de Neuchatel, v. I, p. 190.
Glypticus sulcatus, Agassiz and Desor, 1847. Catalogue raisonné des Echinides, p. 56.
“
“
E. Desor and P. de Loriol, 1871. Echinologie helvétique, I, Terr. jurassiques, p. 206,
pl. 34, fig. 5.
“
“ Cotteau, 1883. Paléontol. franc. Terr. jurass., v. x, II. p. 593, pl. 418, fig. 8–16.
(See in these two works the synonymy of the species and add):
Glypticus sulcatus, Shrüfer, 1861. Die Jura formation in Franken, p. 73.
“
“ Boehm, 1885. Die Fauna des Kelheimer Diceras Kalkes, 3 te Abth. Echinoideen,
Paleontographica, vol. 31, p 216.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 to 17 mm.
Height, compared to the diameter . . . . . . . . . . 0.56

Test subhemispherical, flattened on the ventral surface.
Apical system rather extended (it is too small in the illustration). Genital plates nearly
equal in size, perforated toward their external end, granular, each having, between others, two
or three aligned granules on the edge of the periproct that thus appears to be surrounded by a
granular circle. Ocular plates relatively large, pentagonal, located in the external corners of the

genital plates, but strongly extended outside the end of these latter so that the ocular pores
appear relatively far from the periproct.
Poriferous zones completely straight, flush with the test. The pores are arranged in
regular superposed pairs, multiplying near the peristome.
Ambulacral areas narrow, with, below the ambitus and on the ventral surface, two rows
of very mamelonnated tubercles, smooth and imperforated, 3 to 4 per series. At the ambitus,
they abruptly greatly dimension and continue, very much small and more apart, decreasing
gradually up to the apical system. The middle of the area has granules, in a rough state that
does not permit me to distinguish them clearly. They appear abundant, some, irregular and
transverse, the others, more numerous, rounded.
The interambulacral areas are wide and filled at the ventral surface with two series of
tubercles similar to those of the ambulacral areas, nearly the same size and going up to the
ambitus. There are three to four per series. On the ventral surface, some small transverse ribs,
twisting, fill the space between the tubercles and the poriferous zones. Above the ambitus, the
area has granules more or less regular that form three lines succeeding the tubercles. The
external is composed principally of rounded granules while the two others, whose granules are
elongated, have the appearance of vertical ribs. The middle of the area is covered with granules
not very regular, more or less twisting, not very distinct in the specimens described.
Peristome rather large, flush with the test, slightly notched. Its diameter equals 0.53 that
of the urchins.
Similarities and differences. — The specimens from Portugal are large. Compared
carefully with good specimens from Nattheim, they have not shown me any difference. The
small transverse ribs of the interambulacral areas of the ventral surface, which generally are
not mentioned, are also distinguished, very well, in these latter.
Localities. — Trancoso (Facies with hexactinellids). Fortin do Guincho.
Lusitanian.
Localities outside Portugal. — Morestel (Isère). Lemenc near Chambéry (Savoy).
France. — Rothacker (Soleurej. Elay (Jura Bernois). Switzerland. — Nattheim (Wurtemberg).
Sequanian stage.
Below Waldeck near Porrentruy (Jura Bernois).
Petrocerian stage.

CODIOPSIS LUSITANICUS, P. de I.oriol
Pl. XVII, fig. 1, 2
Synonymy
Codiopsis lusitanicus, P. de Loriol, 1884. Notes pour servir à l'étude des Echinodermes, I. Recueil
zoologique Suisse, v. Ii, p. 610, pl. XXXII, fig. 2.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . 32 to 35 mm.
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
26 “

Test subpentagonal, relatively elevated.
Apical system not very extended, solid, rough in the known specimens. Genital plates
appear unequal, a little like a spear-head. The one with the madreporite is not larger than the
others. The genital pores are large and open near the external end. Ocular plates triangular,
located in the external corners of the genital plates.
Poriferous zones straight, very narrow, composed of pairs of pores regularly superposed,
a little multiplied near the peristome. There, where the test is well preserved, we see that the
pores are very small and united by a very fine groove. The pairs are surrounded by a swelling.
Ambulacral areas narrow, with two rows of tubercles strongly mamelonnated, smooth,
imperforate, rather developed on the ventral surface. At the ambitus, they are replaced by
elongated granules, probably deciduous. In the middle of the area, on the ventral surface, we
still see two rows of tubercles, much smaller that appear to go rather high. They are
accompanied by some small granules. The compound ambulacral plates are formed of three
plates. The adoral is primary and fills nearly all the width of the ambulacral plate on the internal
side while, on the external side, it is narrow and hollowed out below. The median is a little
shorter, extremely narrow on the internal side. The third finally, aboral, is a demi-plate that
enlarges in the notch of the adjacent compound plate. The pores are large and a little oblique
in the pairs.
Interambulacral areas very wide, flattened below the ambitus and a little swollen in the
middle of their height. They are covered with large granules, very elevated, subclaviform,
dense at the base, rounded and a little dilated at the top, imperforate, covered with longitudinal
striations and appearing obsolete. Between these cylindrical granules, that are apart and
arranged more or less regularly in transverse series, we see small tubercles, very fine, invisible
to the naked eye. The surface is covered, in addition, with small striations, undulating, of
extreme fineness and very dense. Small scars (i.e., a very small disk, depressed in the middle,
indicates the place occupied, before their fall, by the small radioliform granules that no longer
exist. On the ventral surface are two series of tubercles similar to those of the ambulacral areas,
but more developed, 6 to 7 per series. They diverge from the middle of the area to the edge of
the peristome, up to the poriferous zones. In the middle of the area are still two series of similar
tubercles, secondary, much smaller. We distinguish along the poriferous zones, some large
mamelonnated granules.
Peristome rather large, subdecagonal. We cannot appreciate exactly its contour, but its
diameter appears equal to half that of the test.
I believe it is necessary to refer to Codiopsis lusitanicus a depressed specimen, of small
size, 20 mm in diameter. As the ventral surface is not intact, we are not able to give the
proportional height. The dorsal surface is convex. We distinguish poorly the tubercles of the
ventral surface. We see however that they are imperforated and smooth and that they do not
pass the ambitus. On the dorsal surface, numerous radioliform mamelons are still in place.
Their size is small, their top striated. We distinguish also many small, rounded scars, with a
small perforation, that were the points of attachment of the fallen mamelons. The apical system
is not very extended. The genital plates are small, nearly equal in size. The madreporite plate
is larger. The genital pores are open at the end of the plates. The ocular plates, small, all
external. Despite the difference in size and especially the little elevation of the ensemble, I find
no character sufficient to envisage this individual as a young Codiop. lusitanicus, provisionally
at least, because I do not know the ventral surface. It comes from Cesaréda.

Similarities and differences. — None of the specimens of this interesting species that
have been collected up to now is perfectly preserved. On certain points, there can remain still
some uncertainly. However, they complement each other very well and all the principal
characters can be seen correctly. They are those of the species of the genus Codiopsis, the
elevated and subpentagonal form, the imperforated and smooth tubercles, strongly
mamelonnated, very few and confined to the ventral surface, the surface above the ambitus
with numerous cylindrical granules, striated, that have all the appearance of “radioliform
mamelons” as Cotteau named them, deciduous, and particular to Codiopsis. The genus
Codiopsis contains especially species of the Cretaceous period. Cotteau has described one from
the Sequanian stage, Codiopsis Pilleti, that is completely different from Codiopsis lusitanicus.
Locality. —200 m south of Santa Iria near Obidos, Cesaréda. Beds of large ooliths.
Lusitanian stage.

Genus GYMNODIADEMA, P. DE LORIOL, 1884
Test elevated, swollen.
Apical system not very extended. Pentagonal genital plates, appearing equal in size.
Genital pores open near the external end of the plates. Ocular plates very small.
Poriferous zones straight, very narrow. Pores arranged in regularly superposed pairs, not
multiplied at the top.
Ambulacral areas very narrow, with imperforated granules, very small, forming vertical
series. On the ventral surface they are replaced by very small tubercles, mamelonnated,
perforated and non-crenellated.
Interambulacral areas very wide, covered with granules, extremely fine, imperforated,
scattered, nearly invisible to the naked eye. These granules, the same as those of the ambulacral
areas, appear to have been deciduous. On the ventral surface, they are replaced by divergent
series of small tubercles, mamelonnated, smooth and perforated.
Peristome unknown. The test is thin and entirely covered with granulations of an extreme
fineness, appear arranged in vertical, undulating lines. We still know only one species from
the Callovian stage.
Similarities and differences. — The remarkable urchin, for which I had to establish a
new genus cannot be confused with any other. The great disproportion between the ambulacral
areas and the interambulacrals is near Orthocidaris, but it differs entirely by its tubercles. It is
Codiopsis that seems nearest to me. It certainly greatly approaches it, but it is distinguished
immediately by its clearly perforated tubercles. If, as I believe I can conclude by the presence
on the test of small scars, it would prove that the granules are deciduous like those of Codiopsis,
this would be a very remarkable point of nearness.

GYMNODIADEMA CHOFFATI, P. de Loriol
Pl. XVII, fig. 3
Synonymy
Gymnodiadema Choffati, P. de Loriol, 1884. Notes pour servir à l'étude des Echinodermes I. Recueil
zoologique Suisse, v. I, p. 608, pl. 31, fig. 1.
Dimensions
Diameter, approximate . . . . . . . . . . . . . . . . . . 40 to 45 mm.
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 “

Test subglobulose. The dorsal surface, very convex, is uniformly swollen. As the sole
specimen known is rather deformed, the dimensions given are only very approximate.
The apical system is not distinct in its entirety. It is, relatively, not very extended, and
completely flush with the test. We see well the madreporite plate that is pentagonal. The others,
not very distinct, appear equal. The genital pores are open very near the external end of the
plates. The ocular plates, rather small, pentagonal or hexagonal, are lodged in the external
corners of the genital plates, as least those that we can distinguish.
Poriferous zones very narrow, straight, flush with the test. The pores, arranged in single
pairs, a little marginal, regularly superposed, are rather small. They do not multiply toward the
apical top and, moreover, as least as I can see, near the peristome.
Ambulacral areas very narrow. They are only 3 mm in wide in the specimen described,
about an eighth of the width of the interambulacral areas. They are filled with very small
granules, imperforate, two on each plate. It results in four vertical series, more or less regular
that, toward the base, are replaced by two vertical series of small tubercles, mamelononated,
clearly perforated, lacking crenellations, and a protruding base that disappears at the ambitus.
Many of the small granules no longer exist but, we see in their place, a small, round scar,
completely similar to those that we noted on the test of Codiopsis, that which made me think
that the granules were deciduous as in the last genus. On the dorsal surface, up to the ambitus,
the ambulacral plates are single. Beyond, I do not distinguish the sutures.
Interambulacral areas very wide, with very small granules, imperforated, very apart from
each other, scattered without order and similar to those of the ambulacral areas. As in these
latter, the presence of numerous small circular scars seems to show the falling of the granules.
A granulated area of extreme fineness constitutes by its disposition, vertical undulating
striations on all the surface. On the ventral are six series of tubercles, mamelonnated, smooth,
distinctly perforated, similar to those of the ambulacra areas, but more developed. These series
diverge after the peristome, three directed toward one of the poriferous zones and three towards
the other. The two internals are shorter. The median of each side is longest, but it does not pass
the ambitus. We count approximately 16 ambulacral plates for one interambulacral plate.
The contour of the peristome is not known.
Locality. — Alhadas (Cap Mondégo).
Lower Callovian.

MAGNOSIA cfr. NODULOSA (Goldfuss), Desor
Pl. XVII, fig. 4
Synonymy
Echinus nodulosus, Goldfuss, 1826. Petref. Germaniae, v. i, p. 125, pl, 40, fig. 16.
Magnosia undulosa, Cotteau, 1884. Paléontol. française, Terr. jurass., Echinides, v. x, II, p. 614, pl. 423,
fig. 12–14, pl. 424.
(See in this work the synonymy and description).

A very incomplete specimen, whose diameter is 29 mm, appears to me to have belonged
to Magnosia nodulosa according to what remains. It is however not possible to state this with
certainty. The poriferous zones are very narrow, straight, a little depressed, and the pairs of
pores are regularly superposed.
The tubercles, very small, are nearly homogeneous, imperforated, smooth at the base. In
the ambulacral areas, at the ambitus, we can distinguish five or six vertical rows, of which two,
marginal, are a little more developed than the others. They are reduced to four near the top.
Above the ambitus, in the interambulacral areas, we see transverse rows of six tubercles, nearly
equal, on each side of the median suture. On each plate, one is a little larger than the others.
Their union formed a vertical series. Two transverse series seem to me to belong to one plate.
These characters are, in general, those of Magn. nodulosa, but I am lacking several results and
the state of the surface, a little rough leaves details missing. In terms of differences, I note that,
in the ambulacral areas, there is, between the marginal series of tubercles a little larger and the
poriferous zone, a vertical series of much smaller tubercles, or, sometimes, single granules that
do not appear to exist in Mag. nodulosa. Moreover, we do not see the median depression in the
small part of the interambulacral area preserved. Their tubercles seem less regularly serial,
either vertically or transversely, and also more unequal in size.
Locality. — Cruz do Àssomado (Algarve).
Limestone with siliceous polyps. Lusitanian.
Localities outside Portugal. — Magn. nodulosa has been found in several rauracian or
Sequanian location of France, Wurtenberg, in particular at Nattheim.

STOMECHINUS CHOFFATI, P. de Loriol, 1890
Pl. XVII, fig. 5
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 35 mm.
Height, compared to the diameter . . . . . . 0,51

Test hemispherical, very regularly convex on the dorsal surface, relatively flattened
below.
Apical system incompletely preserved. We see only two genital plates. They are
pentagonal, but very thin, so that the two lateral sides are not very elevated. The genital pores

open a short distance from the external end. An ocular plate, still existing, is of an extraordinary
smallness.
Poriferous zones wide, completely straight and flush with the test. The pores are arranged
in three pairs very near each other and very oblique.
Ambulacral areas relatively narrow. They have two rows of principal tubercles,
completely marginal. They are rather protruding, smooth, imperforate, only one on each plate
near the adoral suture. In the middle of the area are still, at the ambitus, a line of secondary
tubercles, of the same size, that do not pass the ambitus. The granules on the rest of the surface
are unequal and abundant. Ambulacral plates very narrow, composed of three primary plates.
The median, enlarged at the expense of the other two of the internal side, is then a little
narrower. It is pierced by a pair of pores very near the external edge. This produces the small
arcs of three pairs of pores to which join two contiguous plates. This dispositon conforms to
that which Duncan regards as typical of Stomechinius.
Interambulacral areas very wide. Their tubercles, scarcely a little larger than those of the
ambulacral areas, clearly and rather deeply scrobiculated, are not numerous. A principal row,
nearer the internal end of the plates than the poriferous zones goes up to the apical system. At
the ambitus, two external series of tubercles of nearly equal size, are on each side and disappear
above. Two small very short series are still in the middle of the area but do not pass the
periphery. Above the ambitus, the middle of the area is a little depressed, entirely lacking in
tubercles and with only a fine granulation, abundant and homogeneous. On the ventral surface,
the tubercles are not more protruding, but very much apart.
Peristome a little sunken, rather large. Its diameter is 0.40 of the urchin. The notches,
visible only at one point, are rather distinct, but shallow.
Similarities and differences. — Near Stomechinus Ristoni, Cotteau, the species that I just
described is distinguished by its interambulacral areas extremely bare on its dorsal surface, its
small arcs of three pairs of pores more transverse, its narrower genital plates.
Locality. — Thomar.
Aalenian.

STOMECHINUS MICROCYPHUS, Wright
Pl. XVIII, fig. 3
Synonymy
Stomechinus microcyphus, Wright, 1857. Monogr. of the brit. foss. Echinod. from the ool. form., p.
213, pl. XV, fig. 1.
“
“
Cotteau, 1884. Paléontologie française, Terr. jurass. v. x, II, p. 763, pl.
478, fig. 2–5, p. 894, pl. 514, fig. 1–12.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 mm.
Height, compared to the diameter, very approximately . . . . . . 0.54

Test subhemispherical.

Poriferous zone slightly depressed. Pores arranged in small arcs of three well-defined
pairs, little oblique, and always becoming less near the top. In each pair the pores are,
relatively, rather far apart.
Ambulacral areas have two series of protruding tubercles, scrobiculated, smooth and
imperforated, contiguous, very regular, and diminishing very gradually on the dorsal surface.
These series are completely marginal. In the middle of the area are still, at the ambitus, two
irregular rows of much smaller tubercles. The intermediary granules are very small and rather
numerous.
In the interambulacral areas are two rows of principal tubercles, a little larger than those
of the ambulacral areas, located near the center of the plates, but nearer the median suture than
the poriferous zones, then two rows of secondary tubercles with nearly the same development
but less regular on each side of the poriferous zones, and finally, in the middle of the area at
the ambitus, two rows nearly similar, smaller, not very regular. The granules, rather abundant,
have a tendency to group in a circle around the scrobiculae.
The ventral surface cannot be made out.
Similarities and differences. — I know only one specimen that can be referred to the
species, rather easy to distinguish after the detailed study made by Cotteau. It is unfortunately
embedded in rock so that we can see only half, in profile, and we cannot distinguish the dorsal
surface or the ventral surface. We can however very well distinguish the principal characters.
They appear to me to be completely those of young specimens of the species (such as described
by Cotteau), that show variations in the number and relative size of the tubercles. I note
however that the two small series of secondary tubercles in the middle of the ambulacral area
are, here, particularly small. However, in one individual from Ranville, notably smaller but
well preserved, the secondary tubercles are identical in the proportional size. It would be
desirable to have other specimens from Portugal, more complete, but I am nearly certain that
the specimen described should be referred to Stomechinus microcypus, Wright. I do not see
what other species it could be near.
Locality. — Pataias.
Bathonian stage.
Localities outside Portugal. — Luc. Langrune, etc. (Calvados). France. —
Minchinhampton. (England).
Bathonian stage.

STOMECHINUS CESAREDENSIS, P. de Loriol, 1890
Pl. XVIII, fig. 1
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 mm.
Height, compared to the diameter . . . . . . . . . . . . 0.69

Test circular, elevated. Ventral surface relatively flat, depressed sometimes around the
peristome.

Apical system small. I cannot see the details because of a small dent in the test. The
ocular plates are singularly small.
Poriferous zones straight, very wide, completely flush with the test. Pores not very open,
arranged in three very oblique pairs, nearly transverse, tending to form three vertical, nearly
regular series.
Ambulacral areas wide, a little depressed in the middle. Each plate, a little above the
ambitus, has one to three small tubercles equal to each other, not very protruding, smooth and
imperforate, forming a transverse series. There are always, or nearly always, a tubercle very
near the poriferous zones. When there are three of them, the internal is rather near the median
suture. These tubercles do not correspond regularly in the vertical line, so that they do not
constitute a well-defined vertical series, except one, on each side along the poriferous zones.
At the ambitus, several plates have 4 tubercles. On the ventral surface, the tubercles are notably
denser, more developed, nearly all equal in size. They form transverse series instead of vertical
rows. The granules that accompany the tubercles are unequal and rather sparse. The ambulacral
plates are not very elevated. The first eight after the apical system are very small, single,
pierced by two pores at their external end so that the pairs are regularly superposed. We then
see these single plates grouped together to form the compound plates formed of three nearly
equal primary plates. Then, further, the median plate greatly enlarges on the internal side at the
expense of the two others. The two adoral pores then open near the middle of the plate and
later it is nearly the same for those of the aboral. Very quickly, the middle plate takes more
space. The two others are soon reduced to demi-plates and soon there is only one primary plate
that, nearer the poriferous zone than its middle, shrinks suddenly and considerably on each
side to lodge the two demi-plates. The aboral is then pierced by two pores at some distance
from the external edge, the median primary completely on the external edge, and the adoral
very near its internal edge. In this way, the first pair of small arcs of three pairs is on the
external edge of the poriferous zone and belongs to the median primary plate of a compound
plate. The second pair to the aboral demi-plate and the third internal to the adoral demi-plate
of the adjacent compound plate. This arrangement of the ambulacral plates that I see very
distinctly, in being certain of not being mistaken, is completely different from that Duncan
(Linn. Soc. Journal, vol. XIX) assigned to species of the genus Stomechinus. According to him,
the ambulacral plates of Stomechinus would be composed of three primary plates without
demi-plates. I then checked the fact in Stomech.bigranularis, Lk. and in Stomech. Choffati, P.
de Loriol. In Stomech. perlatus, I am nearly certain of seeing compound ambulacral plates
composed of a median primary plate with two demi-plates, nearly like in Stomech.
Cesaredensis, but I am not absolutely certain, the sutures not being very clear in the sole
specimen, among all those found in my collection, that permits distinguishing them a little.
This structure is identical to that of Micropygus, Al. Agassiz, that Duncan has described. Only
in the latter genus the plates are not pierced in the same manner, so that it produces a double
row of pairs of pores instead of the small arcs of three pairs. The tubercles in this latter genus
are rather similar, by the arrangement, to those of Stomechinus, but they are perforated. The
peristome is small and strongly notched.
The interambulacral areas, very wide, are marked in the middle by a wide depression,
vertical, shallow, but rather pointed and limited on each side by a slight keel that has a series
of tubercles more protruding than the others. At the ambitus, each of the plates has 8 to 9
tubercles similar to those of the ambulacral areas, not more developed except those that enter
into the principal series that is a little more marked. They are very far apart and do not form a

continuous series. There is thus, in all the area, only two vertical series located nearly in the
middle of the plates that are continuous. The granules are unequal and rather abundant. On the
ventral surface, as in the adambulacral areas, the tubercles are notably more developed, denser,
arranged in nearly regular transverse series.
In general, the tubercles are obviously equal on all the surface, very small, relatively far
apart, irregularly serial on the dorsal surface, more developed, denser, more regularly arranged
on the ventral surface.
Peristome rather sunken, very small. Its diameter does not exceed 0.26 of that of the
urchin. The notches are wide, rounded, shallow.
Similarities and differences. — This species, of the type of Stomech. Longuemari,
Cotteau, to which it is very near, differs by the median depression limited by a slight corner
that we note in the interambulacral areas and that does not exist in Stomech. Longuemari, of
which I have a good mold in plaster before me. Then, by its much more elevated and subconical
form, its more numerous tubercles, especially in the ambulacral areas that are noticeably wider
proportionally, 0.16 of the diameter instead of 0.09 in Stomech.Longuemari.
These two species are a little aberrant in the midst of other Stomechinus. The particular
structure of the ambulacral plates of Stomech. cesaredensis seem to make necessary the
creation of a new genus for it and to receive also, by similarity of other characters, Stomech.
Longuemari, whose ambulacral plates we do not know. It would still be necessary to bring in
Stomech, camarensis, P. de Loriol, a Cretaceous species. I would have taken this part if I had
not strong presumptions to believe that the ambulacral areas of Stomech. perlatus are organized
nearly in the same way. In all the other comparisons, it should be very difficult to separate this
species from other Stomechinus.
In his last work (A revision of the genera and great groups of the Echinidea), Duncan, in
regard to Stomech. camarensis, gave the opinion that this species should not remain in the
genus Stomechinus because of its demi-plates in the compound plates of the ambulacral areas.
Although I give much importance to the opinion of Duncan, it seems preferable to me, before
establishing still another new group to wait, to justify it, until the structure of the ambulacral
plates of other species, included until now in the genus Stomechinus are verified and observed.
It is necessary not to forget either that, in Stomech. cesaredensis, toward the top of the areas,
the compound plates are normally formed of three primary plates and that, little by little only,
two of them become demi-plates. The smallness of the peristome would still be a character to
allege to justify the creation of a special section for the species in question.
Locality. — Cesaréda.
Upper Callovian or Oxfordian.

STOMECHINUS DISTINCTUS (Agassiz), Cotteau
Pl. XVIII, fig. 2
Synonymy
Echinus distinctus, Agassiz, 1840. Catal. Syst. Ectyp. foss. Mus. neoc., p. 12.
Polycyphus distinctus, Desor, 1857. Synopsis des Echin. foss., p. 118.
Stomechinus distinctus, Cotteau, 1884. Paléontologie française, Terr. jurass., v. x, II. p. 754, pl. 474.
(See in this work the synonymy of the species)

Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 20 mm.
Height, compared to the diameter . . . . . . 0.60

Test subhemispherical, flattened below.
Apical system not preserved.
Poriferous zones straight, flush with the test. Pores arranged in triple oblique pairs but
not transverse.
Ambulacral areas relatively narrow. A series of very small tubercles, imperforated, not
crenellated, very dense, very regular, decrease very gradually on the dorsal surface, the edge
of each side exactly the length of the poriferous zones. In the middle of the area, we still count
at least four series of tubercles a little smaller, unequal, less regularly serial that do not reach
the top. They are accompanied by numerous small granules. The ambulacral plates are thin
and already composed at a short distance from the apical system of three primary plates, of
which the median is very wide on the internal edge, where it has nearly the height of the plate,
while the two others, extremely thin at their external end enlarge in the middle at the expense
of the median. It even happens, at the ambitus, that the median plate is so wide at its internal
end that the two others, having no more the thickness over a very short space, have a little the
appearance of demi-plates. without however, in reality, being able to give them this name. The
pores are open, as in the other species of Stomechinus, very near the external edge in the median
plate, near the middle in the adoral plate, at the intermediary point in the aboral. I am not able
to see the sutures on the ventral surface.
The interambulacral areas have two rows of principal tubercles a little larger than those
of the ambulacral areas, and much further apart, otherwise similar. They are closer to the
median end of the plates than to the poriferous zones and go to the top without decreasing
obviously in size, on the contrary. The tubercles on the rest of the surface are very numerous,
nearly the same size as the principals, moreover unequal and arranged in not very regular
vertical series. They are accompanied by rather numerous and relatively larger granules. On
the ventral surface, all the tubercles are more developed and nearly all equal. The middle of
the area is obviously depressed on all its length and bare toward the top.
Peristome very large (its diameter reaches 0.60 of the diameter of the urchin), nearly
flush with the test, with rather deep marginal notches.
Similarities and differences. — The described specimens, very well preserved, are
absolutely identical with individuals from Pointe du Ché. Cotteau has, correctly I think,
removed this species from the genus Polycyphus to place it in the Stomechinus because of its
unequal tubercles not very regularly serial, either in vertical lines or in horizontal lines, and
also because of the constant presence of two series of principal tubercles, very accentuated, in
each area.
The arrangement of the compound plates in the ambulacral areas conforms with that
which Duncan regarded as typical of Stomechinus, but we see already a marked tendency to
the formation of demi-plates.

Locality. — 70 m east of Roliça. — Cesaréda.
Lusitanian stage. Zone with large ooliths.
Localities outside Portugal. — Pointe du Ché near la Rochelle (lower Charente). Les
Riceys (Aube). France.
Sequanian stage.

POLYCYPHUS RIBEIROI, P. de Loriol,
Pl. XIX, fig. 1
Synonymy
Polycyphus Ribeiroi, P. de Loriol, 1884. Notes pour servir à l'étude des Eehinodermes, I. Recueil zool.
Suisse v. I, p. 612, pl. 32, fig. 1.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 21 mm.

Test circular. We cannot give the precise form and the height of the sole specimen known.
Apical system unknown.
Poriferous zones very narrow, a little sunken, completely straight. The pores, very fine,
are arranged in small arc of triple pairs, very distinct, although not very oblique. On a short
region below the ambitus, the poriferous zones narrow a little and the pair of pores are nearly
superposed. They then widen considerably on the ventral surface in forming wide triangles
entirely filled with pair of pores.
Ambulacral areas rather wide. Their width approximately equals three times that of the
interambulacral areas. They are filled with numerous granuliform tubercles, very small,
imperforate, smooth, that make 14 vertical rows at the ambitus. They do not form transverse
rows but are arranged in oblique series that diverge from the median suture. On the median
region of the area, they are a little depressed. The granules weaken slightly, they are moreover,
nearly completely homogeneous. The marginal series of each side appear alone to be a little
protruding. Miniscule tubercles accompany the tubercles. On the ventral surface, the
ambulacral areas narrow greatly because of the development of the poriferous zones. They
have four divergent rows of well-developed tubercles, mamelonnated, smooth and imperforate,
five or six in the external rows and four in the internal rows.
Interambulacral areas very wide, marked in the middle by a kind of vertical depression,
oval, wide, but shallow. Their tubercles, similar to those of the ambulacral areas have the
appearance of small, homogeneous granules, of great fineness, very numerous. They form on
each side of the median depression, 13 to 14 very regular vertical series. They align also in
equally regular transverse series. On the median depression, the transverse series bend, the
vertical series become less regular, and the granules weaken. Each plate has, in all, at least 20
tubercles. They are accompanied by small tubercles of an extreme thinness, arranged in parallel
series. On the ventral surface, as in the ambulacral areas, the tubercles are well developed and
completely similar to those of the latter, all continuing to form vertical series and also
transverse series, but that are much more oblique and divergent in the direction of the
peristome.

I do not know the exact periphery of the peristome. Its diameter would be relatively large.
Similarity and differences. — Since the description of this species that I gave before, no
other specimen has been found. That which is the type is incomplete, but very well preserved.
It is distinguished without difficult from the other species of the genus Polysyphus by the large
number and great thinness of its tubercles that, in the interambulacral areas, form extremely
regular series, then by the remarkable median depression of the interambulacral areas. By that,
it is notably near Magnosia, but it is distinguished immediately by its pores clearly arranged
in series of three pairs.
Locality. — Forte do Guincho, to the south of Serra de Cintra.
Lusitanean stage.

PHYMECHlNUS MIRABILIS Desor, (Agassiz)
Pl. XIX, fig. 2
Synonymy
Echinus mirabilis, Agassiz, 1840. Catal. Syst. Ectyp. foss. Mus. neoc, p. 12.
Heliocidaris mirabilis, Agassiz and Desor, 1847. Catalogue raisonné des Echin., p. 68.
Diadema icaunense, Cotteau, 1852. Etudes sur les Echinides foss. de l'Yonne, v. I, p. 154, pl. 19, fig. 1–
5.
Phymechinus mirabilis, Desor, 1857. Synopsis des Echin. foss., p. 134, pl. 17 bis, fig. 3–5.
“
“
E. Desor and P. de Loriol, 1872. Echinologie helvétique, I. T. jurass., p. 233, pl.
39, fig. 2, and p. 404.
Phymechinus mirabilis, Cotteau, 1884. Paléontologie française. Terr. jurass., v. x, II, p. 787, pl. 483, and
484.
(See in this work the synonymy of the species and add).
Echinus alternans, Quenstedt, 1875. Die Echiniden, Petrefactenkunde Deutschlands III. p. 365, pl. 75,
fig. 5–7.
Phymechinus mirabilis, P. de Loriol, 1885. Premier supplément à l'Echinologie helvétique, p. 19. (Mém.
de la Soc. paléontol. Suisse, vol. XII).
Dimensions
Diameter . . . . . . . . . . . . . . . 59 mm

Test circular, depressed.
Poriferous zones straight, wide, barely depressed. Pores arranged in pairs in two regular
rows, parallel and uniformly superposed in each row. Each pair is surrounded by a small, rather
marked rim. Some small granules are between the pairs.
Ambulacral areas very narrow, with two rows of tubercles strongly mamelonnated,
imperforate, lacking crenellations, diminishing very regularly and gradually on the dorsal
surface. In the middle of the area, at the ambitus, winds a double net of granules, some of which
are a little larger than the others.
In the interambulacral areas, the tubercles are similar to those of the ambulacral areas.
Two principal rows that alone reach the top have tubercles a little more developed and farther
apart. At the ambitus, we count six internal secondary rows and one external on each side,
along the poriferous zones. All disappear before reaching the top. The granules that accompany

them are rather developed, unequal, not very dense. The middle of the area, at the top, is a little
depressed and bare.
Similarities and differences. — This well-known species is represented by a single
specimen of large size, whose ventral surface is poorly preserved. It has very exactly all the
characters of individuals with abundant tubercles of Phymechius mirabilis.
Locality. — Casal-Novo (Arruda).
Beds of Abadia (Corallian of Amaral). Lusitanian.
Localities outside Portugal. — Merry sur Yonne (Yonne), etc. Numerous localities in
France. — Upper Develier (Jura Bernois). Ste Croix (Vaud). Switzerland.
Rauracian stage.
Blaubeuren. Nattheim (Wurtemberg). St. Ursanne (Jura Bernois). Switzerland.
Sequanian stage.

__________

IRREGULAR ECHINOIDS

__________
HOLECTYPUS DEPRESSUS, (Leske) Desor
Pl. XIX, fig. 3
Synonymy
Echinites depressus, Leske, 1778. Additamenta ad Kleinii disp. Echinod., p. 164, pl. 40, fig. 5–6.
Discoidea depressa, Desor, 1842. Monogr. des Galérites, p. 65, pl. X, fig. 4–12.
Holectypus depressus, Desor, in Agassiz and Desor, 1847. Catalogue raisonné des Echinides, p. 87.
“
“
Cotteau, 1873. Paléontologie française, Terr. jurass. v. IX, II, p. 143, pl. 103, fig.
8–14, pl. 104 and 105.
See in this work the synonymy of the species, and add):
Galérites depressus, Quenstedt, 1875. Die Echiniden, Petrefactenkunde Deutschlands, p. 418, pl. 77, fig.
1–7.
Holectypus depressus, Cotteau, 1880. Catalogue des Echin. jurass. de Normandie, p. 6.
“
“
Rigaux, 1882. Syn. des Echin. jurass. du Boulonais, Bull. Soc. Géol. de France, 3 e
série, v. 8, p. 629.
“
“
Cotteau, 1886. Catalogue des Echin. jurass, de Lorraine (Congrès de
l'Association française à Nancy), p. 2.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 to 27 mm.
Height, compared to the diameter . . . . . . . . . . . . . 0.42 à 0,50

Test circular. Dorsal surface more or less elevated, uniformly convex or subconical.
Poriferous zones very narrow, straight, flush with the test. Pores not multiplied near the
peristome.
Ambulacral areas narrow, with 4 to 6 rows of tubercles, perforated and crenellated, very
small, far apart on the dorsal surface, more developed but less numerous on the ventral surface.
The granules, very delicate, form a transverse series on each plate. On the ventral surface, they
tend to surround the tubercles. The granules, very delicate, form a transverse series on each
plate. On the ventral surface, they tend to surround the tubercles.
In the interambulacral areas the tubercles, similar to those of the ambulacral areas, form
at the ambitus twelve vertical series, apart from each other and are very distant in each series.
They disappear little by little before reaching the top, except two. On the ventral surface, the
tubercles are much more developed, denser. The granules are aligned in transverse series, very
regular. On the ventral surface they tend to surround the tubercles. Some are fused to form
small ribs that radiate around the tubercles, especially along the poriferous zones.
Peristome narrow, rather sunken, decagonal, clearly notched.
Periproct very large, non-marginal, filling the largest part of the space between the
peristome and the edge.

Similarities and differences. — This species, well known for a long time and very widespread, appears rare in Portugal because only three specimens have come to my knowledge.
They are well-preserved and perfectly typical.
Localities. — Alhadas, Cap Mondégo.
Callovian stage.
Localities outside Portugal. — Very numerous localities in France, Switzerland and
England.
Bajocian, Bahonian, Callovian stages.

HOLECTYPUS CHOFFATI, P. de Loriol, 1890
Pl. XX, fig. 1–2
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 mm.
Height, compared to the diameter . . . . . . . 0.33

Test circular. Dorsal surface not very elevated, nearly uniformly convex. Periphery
rounded. Ventral surface gradually depressed to the peristome that is sunken.
Apical system very little developed. Madreporite plate large, granular, occupying all the
center. The three other plates, genitals, are pentagonal, very small, nearly entirely filled by the
genital pores. The imperforate plate corresponding to unpaired posterior ambulacral area is a
little larger and less pointed outside. Ocular plates nearly as large as the genital plates and more
square. All five touch the madreporite plate.
Poriferous zone very narrow, slightly depressed. Pores very small.
Ambulacral areas narrow. Their width at the ambitus equals 0.22 the width of an
interambulacral area. They have on the periphery, six vertical rows of small tubercles, very
clearly scrobiculated, crenellated and perforated. They are aligned in small oblique series of
three that alternate, forming on the median suture, incomplete chevrons. The vertical series are
perfectly regular. They disappear little by little, except two, those that border the poriferous
zone, that continue alone to the top. Granules small, dense, forming circles around the
scrobiculae. The ambulacral plates are very thin, equal in size, straight.
In the ambulacral areas the tubercles are similar to those of the ambulacral areas, not
more developed, equal in size, dense separated only by the scrobicular circles. We count 24 to
26 vertical series at the ambitus, relatively very regular but all, except two, disappear before
reaching the top. They also form transverse nearly regular series. A circle of very small dense
granules surrounds each scrobicula that thus occupies all the height of the coronal plates. On
the ventral surface the tubercles are identical to some distance from the edge, without
diminishing. Then the plates become wider. They have two series of tubercles, of which the
adoral is half shorter than the other, which leaves a bare space on each plate toward the middle
of the area.
Peristome rather large, sunken, decagonal and strongly notched.
Periproct wide, near the peristome.

Similarities and differences. — Near Holectypus drogiacus, Cotteau, Holect. Choffati, is
distinguished by its apical system in which the genital plates are much smaller relatively to the
madreporite plate and of different form, by its ventral surface more depressed, by its tubercles
much more numerous on the ventral surface (those of the upper surface are not known in
Holect. Drogiacus), denser, more deeply scrobiculated on the ventral surface, then by its
periproct farther from the edge, finally by its ambulacral areas narrower relatively than the
interambulacrals.
In Holect. giganteus, Desor, the ambulacral areas are notably narrower, proportionally,
the tubercles of the ventral surface those of the dorsal surface are unknown) appear more apart,
the periproct is nearer the edge.
Locality. — Cesaréda.
Lusitanian stage.

HOLECTYPUS CORALLINUS, d'Orbigny
Pl. XIX, fig. 4
Synonymy
Holectypus corallinus, d'Orbigny, 1850. Prodrome, v. 11, p. 26.
“
“
Cotteau, 1873. Paléontol. française, Terr. jurass., v. ix, II, p. 436, pl. 110 and 111.
(See in this work the synonymy, and add).
Holectypus corallinus, Lennier, 1872. Études géol. et pal. des falaises de la Haute Normandie, p. 113.
“
“
Dames, 1872. Die Echin. der Nordw. deutschen Jura Bildungen, II, Zeitsehrift der
deutschen geol. Gesell. für 1872, p. 640, pl. 24, fig. 4.
“
“
Cotteau, Peron and Gauthier, 1873. Echin.foss. d'Algérie, p. 13 (Ann. des Se.
géol., v. 4).
“
“
Tribolet, 1873. Recherches géol. sur le Jura Neuchatelois, p. 90.
“
“
Moesch, 1874, der stidliche Aargauer Jura, p. 82, 85, 86 (Beiträge zur geol. Karte
der Schweiz, 10te Lief.).
“
“
Brauns, 1874. Der obère Jura in nordw. Deutschland, 26, 54, etc.
Galerites depressus corallinus, Quenstedt, 1872–75. Petrefactenkunde Deutschlands, III. Echiniden, p.
424, pl. 77, fig. 16–18.
Holectypus corallinus, Cotteau, 1880. Catalogue des Echin. jurass. de Normandie, p. 6.
“
“
Rigaux, 1882. Synopsis des Echinides jurass. du Boulonais, Bull. Soc. géol. de
France, 3e série, v. 8, p. 629.
“
“
Cotteau, Peron and Gauthier, 1883. Echin. foss. d'Algérie, Terr. jurass., fasc. 1, p.
39.
“
“
Cotteau, 1883. Echin. foss. du S. 0. de la France, p. 90.
“
“
Cotteau, 1884. Die Echiniden der Stramberger Schichten (Paleont.
Mittheilungen, v. III, Abtheil. v), p. 7, pl. 1, fig 19–20.
“
“
Brader, 1885. Die Fauna der Jura Ablagerungen von Hohnstein, Denkschr. der
Math. naturw. Klasse der Akad. der Wissenschaft, vol. 50, p. 44, pl. 5,
fig. 13.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 25 mm.
Height, compared to the diameter . . . . . . . 0.33.

Test circular. Dorsal surface subconical.

Poriferous zones completely straight, very narrow, flush with the test.
Tubercles very small, non-scrobiculated, perforated, finely crenellated. They form at the
ambitus, six vertical rows in the ambulacral areas and at least twelve in the interambulacral
areas. They are also aligned in regular transverse series. The granules, small and very
numerous, are apart from each other.
Periproct wide, very open, occupying nearly all the space between the edge and the
peristome.
Similarities and differences. — This species, very widespread, is distinguished from
Holectypus depressus, in particular, by its numerous and sparse granules instead of being
aligned in transverse series. It appears rare in Portugal. I know only two specimens.
Locality. — Lirio.
Lusitanian stage.
Moulin d'Alrota.
Pterocerian stage.
Localities outside Portugal. — Several localities in France and Switzerland.
Rauracian, Sequoanian, Pterocerian.

PYGASTER THOMARENSIS, P. de Loriol
Pl. XX, fig. 3
Synonymy
Pygaster Thomarensis, P. de Loriol, 1880, in Cboffat, Lias et Dogger, addenda to p. 31.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . 43 mm.
Height, very approximately . . . . . . . . . . . 18 “

Test subpentagonal, very depressed. Dorsal surface sloping in front. Ventral surface
nearly flat, rapidly sunken around the peristome. The periphery is thin, rounded, but not
swollen.
Apical system invisible.
Poriferous zones straight, very narrow, flush with test. Pores very small, scarcely visible
to the naked eye.
Ambulacral areas narrow. Their width at the ambitus is 0.27 of that of the interambulacral
areas. They have at the ambitus six vertical rows of very small tubercles, very little protruding,
crenellated, perforated, hardly scrobiculated, very apart from each other. I can say nothing
about the tubercles of the dorsal surface whose surface is altered. On the ventral surface, they
are a little more developed and denser, but less numerous. Granules of a very great fineness
from circles around the tubercles. In the interambulacral areas the tubercles are similar and, at
the ambitus, about ten on each plate forming a rather irregular transverse series.
Peristome narrow, sunken. Its diameter is 0.36 that of the urchin.

Periproct oval, elongated, open at the base of a wide, very deep depression that decreases
little by little toward the periphery that it does not indent. The edges of the depression are not
keeled but swollen and prominent.
Similarities and differences. — This species is still known only by a single specimen
whose preservation of the surface leaves a lot to be desired. Also, the knowledge we have of
its tubercles and granules is still imperfect. It is near Pygaster Trigei, but it is distinguished
without difficulty by the depth and width of the anal groove, and also by its flattened ventral
surface, abruptly sunken around the peristome. In Pyg. macrostoma, Wright, the periproct is
larger and the anal depression is much shallower.
Locality. — Thomar.
Aalenian stage.

PYGASTER ALGARBIENSIS, P. de Loriol, 1891
Pl. XIX, fig. 5
Dimensions
Diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 mm.
Height, compared to the diameter . . . . . . . . . . 0.39

Test circular, small size. Dorsal surface quite uniformly convex, a little swollen in front
and rather sloping behind. Ventral surface slightly cushioned, a little sunken around the
peristome.
Apical system unknown.
Poriferous zones straight, extremely narrow.
Ambulacral areas relatively wide, slightly swollen. Their width is 0.43 of that of the
interambulacral areas. The tubercles, very small, scrobiculated, crenellated and perforated, are
far apart from each other and form, however, four vertical series that are rather regular,
especially those that border the poriferous zones and alone go to the top. Granules
homogeneous, dense.
In the interambulacral areas, the tubercles are similar, but a little more developed,
surrounded moreover by an identical granulation. They appear to form, at the ambitus, 8 to 10
vertical series that are very far apart. The surface is, in areas, very rough so I do not distinguish
everywhere details with sufficient precision. On the ventral surface, the tubercles are more
developed but, as the surface is rough, we see them only at some points.
Peristome appears rather large, circular and a little sunken. Its contour is not sufficiently
distinct to allow seeing the notches.
Periproct of small size, a little elongated. It ends at some distance from the edge, greater
than that between this terminal point and the apical system. There is no anal groove strictly
speaking. The unpaired interambulacral area is only a little depressed in the middle, but in a
short space.
Similarities and differences. — This small species, although represented until now by a
single specimen, whose preservation leaves much to be desired, however appears to me to

present the very marked specific characteristics that it would be regrettable to neglect it. It has
some relation with young specimens of Pygaster Trigeri, Cotteau, but it is distinguished by the
proportional width of its ambulacral areas, which is considerable, and by the shortness of its
periproct that ends at a considerable distance from the edge. The brevity of the periproct and
the general form could make us suggest that this small individual is a young of Pyg.
semisulcatus, Agassiz. I do not think so however because of the relative width of the
ambulacral areas. This proportional width can vary a little, but in narrow limits. Thus, in Pyg.
semisulcanus, between an individual 36 mm in and another of 22 mm, the width of the
ambulacral areas varies only from 0.23 to 0.27 of that of the interambulacral areas. It is
necessary to hope that new discoveries will make better known this interesting species and its
development possible.
Locality. — Bahia do Direito. Algarve.
Aalenian stage.

PYGASTER UMBRELLA, Agassiz
Pl. XXII, fig. 1
Synonymy
Pygaster umhrella, Agassiz, 1847. Catalogue raisonné des Echinides, p. 86.
Pygaster Edwardseus. Buvignier, 1852. Statistique géol. de la Meuse, Atlas, p. 45, pl. 32, fig. 31–33.
Pygaster umbrella, Cotteau, 1874. Paléontol. franc. Terr. jurass., v. ix, II. p. 474, pl. 124, fig. 6, pl. 125,
126, 127, 128.
(See in this work the synonymy of the species, and add:)
Pygaster umbrella, Cotteau, 1880, Echinides jurassiques de Normandie, p. 7.
“
“
Rigaux, 1882. Synopsis des Eehinides jurassiques du Boulonais, Bull. Soc.
géologique de France, 3e série, vol. VIII, p. 629.
“
“
Cotteau, 1883. Echinides fossiles du S. 0. de la France, p. 87.
“
“
Cotteau, 1886. Catalogue des Echinides jurass. de Loraine, p. 2 (Congrès de l'Assoc.
française à Nancy).

I have before me only a single specimen of this species. It is large. Its horizontal diameter
exceeds 100 mm and its height is at least 55 mm. It is in bad condition. Half of its dorsal surface
is entirely corroded so that we no longer see the periproct and, on the rest, we no longer
distinguish the tubercles because of the alteration of the surface. The ventral surface is visible
in part and better preserved. We can see that the arrangement of the tubercles is similar to that
we observe in Pygaster umbrella. It is the same for the poriferous zones as well as the
proportional dimensions of the ambulacral and interambulacral areas and the general form. I
believe to be certain that this specimen belongs to Pyg. umbrella, while being obliged to make
some reservations because of its poor state of preservation.
Locality. — Plateau of Cesaréda.
Lusitanian stage.
Localities outside of Portugal. — Châtillon sur Seine (Côte d'Or). France.
Callovian stage.

Trouville (Calvados), Champlitte (Haute Saône), Chatel Censoir, Druyes (Yonne), etc.,
France. — Calne, Lyneham (Wiltshire), etc., England.
Rauracian stage.
Tonnerre (Yonne), France. — Malton, England. (Coralline oolite). — Sandgrube, near
Goslar, Galgenberg near Hildesheim (Hanover). (Obercoralrag).
Sequanian stage.

PILEUS HEMISPHERICUS, (Agassiz) Desor
PI. XXII, fig. 1
Synonymy
Pygaster pileus, Agassiz, 1847. Catalogue raisonné des Echinides, p. 86.
”
“
Cotteau, 1854. Echinides fossiles de l'Yonne, V. I, p. 206, pl. 29, pl. 30.
Pileus hemisphericus, Desor, 1856. Synopsis des Echin. foss., p. 167, pl. 22. fig. 6.
“
“
Cotteau, 1874. Paléontologie française, Terr. jurass., v. ix, I, p. 448, pl. 112 to
115.
(See in this work the synonymy of the species).
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . 100 to 123 mm.
Height, compared to the diameter . . . . . .. 0.58

Test subpentagonal whose length equals, very nearly, the length. Dorsal surface elevated,
swollen. Ventral surface flat, slightly depressed around the peristome.
Apical system invisible.
Poriferous zones straight. Pores arranged in pairs that form, on the dorsal surface, two
parallels rows, the ambulacral plates, single and very narrow, being alternatively pierced and
the two pores sometimes near their external end and sometimes more in back. The two rows
are more or less regular. On the ventral surface, the pairs of pores form a single series, or are
in groups of small arcs of three or four pairs.
Ambulacral areas narrow. At the ambitus, their diameter is approximately 1/5 of that of
the interambulacral areas.
Peristome narrow, subdecagonal, opening in a depression of the ventral surface, not very
extended but very deep. Even when I can see to the bottom of this cavity, which is granular on
its wall like the rest of the test, it is not possible for me to distinguish any peristomal notch.
Periproct oval, elongated, rather large, located on the posterior surface at about a third of
the space between the apical top and the edge. A wide and shallow depression is below.
Tubercles small, perforated, non-crenellated, surrounded by a scrobicula, narrow and
deep, dense, abundant, a little apart from each other on the dorsal surface. At the ambitus, we
count 8 series, vertical, irregular in the ambulacral areas. On the ventral surface they form two
series, concentric, rather regular on each interambulacral plate.
Similarities and differences. — The specimens from Portugal belonging to this not very
widespread species are absolutely typical.
Locality. — Plateau of Césareda.

Lusitanian stage (beds with large oolites).
Localities outside Portugal. — Coulange sur Yonne, Chatel Censoir, Druyes (Yonne).
Sélongey (Côte d"Or). — France.
Rauracian stage.

PYRINA ICAUNENSIS (Cotteau), P. de Loriol
Pl. XXIV, fig. 1
Synonymy
Desoria icaunensis, Cotteau, 1855. Echinides fossiles de l'Yonne, v. i, p. 224, pl. 33, fig. 1–8.
Desorella icaunensis, Cotteau, 1855. Note sur le genre Desorella, Bull. Soc. géol. de France, 2e série, v.
XII, p. 710.
Nucleopygus icaunensis, Desor. 1857. Synopsis des Echin. foss., p. 189, pl. 26. fig. 4–7.
Desorella jurensis, Etallon, 1859. Corallien du Haut Jura, II, p. 18 (Mém. Soc. d'Émul. du Doubs).
Pyrina icaunensis, P. de Loriol, 1871, in E. Desor and P. de Loriol. Echinologie helvétique, p. 487, pl.
45, fig. 1.
“
“
Cotteau, 1873. Paléontol. française, Terr. jurass., v. ix, p. 396, pl. 100.
(See in this work the synonymy of the species, and add:)
Pyrina icaunensis. Cotteau, 1885. Die Echiniden der Stramberger Schiehten (Paleont. Mittheilungen, v.
III, Abtheil. v), p. 9, pl. 2, fig. 1–6.
“
“
P. de Loriol, 1888. Étude sur les mollusques des coucbes coralligènes de Valfin
(Mém. de la Soc. paléont. Suisse, v. xv), p. 355.
Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . . . 31 mm.
Width . . . . . . . . . . . . . . . . . . . . . . . . . . 27 “
Height . . . . . . . . . . . . . . . . . . . . . . . . . 17 “

Test oval, oblong, rounded in front. Upper surface convex, not very elevated. Ventral
surface a little cushioned. Periphery rounded and thick.
Poriferous zones linearly, slightly flexuous toward the top in the anterior ambulacral
pairs. Pores very small, directly superposed at the ambitus and dorsal surface. I have not been
able to observe their appearance around the peristome.
Ambulacral areas narrow, the posteriors shorter than the anterior pairs.
Peristome oval, a little oblique.
Periproct elongated, pyriform, occupying on the dorsal surface a part of the unpaired
posterior interambulacral area.
Tubercles very small, scrobiculated, rather far apart on the dorsal surface, but becoming
very dense at the ambitus and on the ventral surface.
Similarities and differences. — I know only one specimen belonging to this species. It is
a little incomplete but, however, very correctly identifiable. It is near the variety reported by
Cotteau (and first by Etallon who had designated it under the name Des. jarensis), by it its
thick periphery and its anterior poriferous zones slightly flexuous at the top. Cotteau has shown
well that neither the specimens from Valfin nor those from Stramberg, while having slight
modifications, are not to be separated from Pyrina icaunensis.

Locality. — Monte-Junto, coast east of Espigâo.
Lusitanian stage, Corallian facies.
Localities outside of Portugal. — Merry sur Yonne, Champlitte. France.
Rauraciean stage.
Valfin, Mont Salève. France. — Wimmis (Berne). Switzerland.—Stramberg. Austria.
Sequanian stage.

ECHINOBRISSUS ALEMQUERENSIS, P. de Loriol, 1891
Pl. XXIII, fig. 5
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 mm
Width compared to the length . . . . . . . . . 0.90
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.57

Test elongated, narrowed and rounded in front, a little dilated in back. The posterior edge
is truncated and hollowed out in the middle, rather deeply. Dorsal surface elevated, swollen,
uniformly convex, abruptly sloping on the posterior surface. Ventral surface nearly flat, a little
depressed however around the peristome. Periphery very rounded and swollen. Apical system
eccentric in from, but weakly. The details of the plates are not distinct.
Ambulacra very wide, not very visible.
Peristome eccentric in front, sunken, extremely small.
Periproct oval, a little pointed toward the top, open at the beginning of the groove that
commences very far from the top, on the posterior slope, so that when we look at the urchin in
profile, the opening hardly appears to be on the dorsal surface, but it is nearly vertical on the
posterior surface as in Phyllobrissus. It has a rather strong indentation on the posterior edge.
Similarities and differences. — I know only one individual belonging to this species. It
is well preserved. Sometimes its surface is a little rough on the dorsal surface so that the
ambulacra are hard to distinguish. It is very near Echinobrissue icaunensis, Cotteau, but it is
distinguished by its elevated and swollen dorsal surface its very rounded periphery, and equally
swollen, its dorsal surface abruptly sloping toward the posterior edge. The ventral surface is
also less depressed, nearly completely flat, and the peristome is extremely small. Similar
differences separate the species from Echinobr. Baueri, Dames. I have been able to compare
good specimens of these two species to assure myself that the Echiniobrissus of Portugal,
although near, should not be referred to it, at least at the present, waiting for a monographic
study based on numerous specimens that will make known transitions, modifications that are
not present today. Echinobr. Perroni, Etallon, is much more depressed.
Locality. — S. Miguel near Alemquer.
Lusitanian. Level with Lima alternicosta.

ECHINOBRISSUS ARSENENSIS, P. de Loriol, 1891
Pl. XXII, fig. 4
Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . . . . 21 mm
Width, compared to the length . . . . . . 0.86
Height
“
“
. . . . . . 0.62

Test longer than wide, rounded in front, narrowed in back after the posterior ambulacra,
truncated at the posterior edge. Dorsal surface convex in front, relatively very raised and
swollen at the apex that is very eccentric in front, strongly sloping in back after the origin of
the anal groove. Periphery very rounded and swollen. Ventral surface deformed by a break. It
is cushioned at the periphery and a little depressed in front of the unpaired ambulacrum.
Apical system very eccentric in front. It is not very distinct enough to be magnified.
Ambulacra relatively straight and a little petaloid, very open at their end, poriferous zones
remaining nearly parallel. The unpaired anterior, narrower than the others, is only two mm in
width. The anterior pairs, relatively short, have about thirty pairs of normal pores. The posterior
pairs are a little longer than the anteriors.
Peristome invisible.
Periproct rather narrow. Its origin is about at the upper third of the distance that separates
the top from the posterior edge. It is followed by a deep groove whose edges are nearly vertical
and whose floor is nearly parallel to the base. It does not obviously notch the periphery.
Tubercles very small, apart from each other, scrobiculated, embedded in a very dense
granulation of an extreme fineness. They are a little more developed in the anterior region.
Similarities and differences. —The specimen that I just described is in good condition. It
is very near Echinobrissus Letteroni that varies, as Cotteau has stated, in the more or less
swollen form of the dorsal surface. I have even hesitated to refer it to it. It appears necessary
to separate it however because of its swollen and regularly convex form in front, but not
conical, then regularly sloping in back, and also because of its narrower posterior edge, then
truncated, without being precisely indented by the anal canal. The ambulacra are also narrower.
The apical system is more eccentric in front, the periphery is more rounded and swollen. These
differentiated characteristics appear sufficient to me to see the individual in question as
belonging to a different species. Echinobr. Letteroni being a rare species, of which we do not
know many specimens, the transitions between the elevated and subconical individuals and
those that are more depressed still cannot be studied in a sufficient manner. But, in the present
state, I cannot refer to it the specimen from Portugal, that would also need, it is true, to be
accompanied by some other individuals allowing us to know possible modifications of its
species. In Echinobr. Baueri, Dames, and Echinobr. icaunensis, Cotteau, that are also close,
the periproct is more elongated at the top. It strongly indents the posterior edge. These last two
species differ little.
Locality. — Arsena near Alverca.
Pterocerian stage.

ECHINOBRISSUS LUSITANICUS, P. de Loriol, 1891
Pl. XXIII, fig. 3–4
Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . 34 mm.
Width, compared to the length . . . 0.0.85 to 0.90
Height
“
“
. . … 0.35 to 0.40

Test longer than wide, very depressed, rounded and narrowed in front, dilated in back,
truncated at the posterior end. Dorsal surface very depressed, slightly convex. Ventral surface
a little cushioned at the periphery, widely sunken around the peristome. Periphery rounded, a
little swollen.
Apical top eccentric in front, located 40/100 of its length.
Ambulacra very petaloid, constricted and tapering toward the end, having moreover the
structure of those of the species of the genus.
Peristome eccentric in front, corresponding with the apex. The periphery is rough.
Periproct in a perfectly triangular groove whose top is nearly exactly equal distance
between the apical system and the posterior edge. After the orifice the groove greatly enlarges,
but in losing nearly all its depth. It hardly starts the posterior edge in an obvious way.
Similarities and differences. — Among the Echinobrissus in which the origin of the anal
groove is far from the posterior edge, Echionobr. Perroni, Cotteau, is the one that is nearest
Echinobr. Lusitanicus. It is distinguished without difficult by its more rectangular form, its
very different anal groove, its wider ambulacra. The triangular form of the anal groove, very
pointed at the top, permits moreover to recognize without difficulty the species in the middle
of those that belong to this group.
Locality. — Arranha near Freixial.
Pterocerian stage.

PYGURUS BLUMENBACHI (Koch and Dunker); Agassiz
Pl. XXII, fig. 2–3
Synonymy
Echinolampas Blumenbachi, Koch and Dunker. 1837. Beitrâge zur Kenntniss des norddeutschen Oolith,
p. 37, pl. 4, fig. 1.
Pygurus Blumenbachi, Agassiz, 1847. Catalogue raisonné des Echinides, p. 104.
“
“
Gotteau, 1869. Paléontol. franc., Terr. jurass., v. ix, p. 157, pl. 38, fig. 3, pl. 39–
40.
Pygurus Royerianus, Cotteau, 1869. Paléontol. franç., Terr. jurass., v. ix, p. 164, pl. 41 and 42.
Pygurus Blumenbachi, E. Desor and P. de Loriol, 1872. Echinologie helvétique, I, Terr. jurass., p. 341,
pl. 53, fig. 4–6.
(See in this work the synonymy of the species, and add):
Pygurus Blumenbachi, Struckmann, 1873. Die foss. Fauna des hann. Jura Meeres, p. 24.
Pygurus Blumenbachi, Dames, 1872. Die Echin. der Nordw. deutsehen Jura Bildungen, II, Zeitschrïft der
deutschen geol. Gesell. für 1872, p. 618, pl. 22, fig. 4.

Pygurus Royerianus, Dames, 1872. Id., id., id., p. 620, pl. 22, fig. 5.
Pygurus Blumenbachi, Tribolet, 1873. Recherches géol. sur le Jura Neuchatelois, p. 90.
“
“
Brauns, 1874. Der obère Jura in nordw. Deutschland, p. 55, 77, 97.
“
“
Moesch, 1874, der sudliche Aargauer Jura, p. 88, (Beiträge zur geol. Karte der
Schweiz, 10te Lief.).
“
“
Bayle, 1878. Explic. de la carte géol. de la France, v. 4, Atlas, pl. 150, fig. 1–2.
“
“
Rigaux, 1882. Synopsis des Echinid. jurass. du Boulonais, Bull. Soc. géol. de
France, 3e série, v. 8, p. 631.
“
“
Boehm, 1885. Die Fauna des Kelheimer Diceras Kalkes, 3 te Abth. Echinoideen,
Paleontographica, vol. 31, p 219, pl. 17, fig. 13.
“
“
P. de Loriol, 1885. Premier supplément à l'Echinologie helvétique, p. 21. (Mém.
de la Soc. paléontol. Suisse, vol. XII).
Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 to 106 mm.
Width, compared to the length . . . . . . . . . . . 0.94 to 1.05

Test sub-quadrangular, sometimes wider than long, widely notched in front, strongly
lobed in back in a way to produce a prominent rostrum, narrow, rounded. Dorsal surface thick,
rather strongly raise to the apex, very eccentric in front, and corresponding to the ambulacral
top. Ventral surface very irregular from the strong swellings in the interambulacral areas.
Ambulacra elongated, narrowed at the end. The unpaired anterior a little narrower than
the others.
Peristome surrounded by a very pronounced floscelle. The bourrelets are protruding and
the phyllodes wide, deep and spear-head shaped.
Periproct elongated, pyriform, near the edge, surrounded by a pronounced flattening.
Tubercles small, denser on the ventral surface.
A small individual 38 mm in length appears to me to be a young of the species. Its form
is notably more elongated than that of large specimens, because it is only 32 mm in width.
Some breaks indicate that it is not completely its normal form, however, it was certainly longer
than wide. The anterior notch is shallower, and the posterior edge is less lobed. On the other
hand, the ambulacra, the ventral surface with its swellings, the peristome surround by a very
pronounced floscelle with very protruding bourrelets and with phyllodes in spear-head form,
finally the position of the periproct are exactly as in the more typical specimens. This specimen
comes from Columbeira like the others.
Similarities and differences. — The specimens from Portugal that I refer to Pygurus
Blumenbachi, a well-known species, are not very numerous, but perfectly typical. One of them
is a considerable size.
Localities. — Columbeira, plateau of Cesaréda, Casaes-Gallegos (Monte-Junto), Azenha
do Sampaio (Torres Vedras).
Lusitanian stage.
Localities outside Portugal. — Châtel Censoir etc. (Yonne), Champlitte (Haute Saône).
France.
Rauracien stage.

Tonnerre (Yonne) and several localities in France. — Laufon, Angolat (Jura Bernois)
and other localities in Switzerland. Abbotsbury, etc. England. — Waltersberg, etc. Hanover.
Sequanian stage.
Les Riceys (Aube), Bouzancourt (Haute Marne), etc. France. — Vorburg near Délemont
(Jura Bernois). Switzerland. — Tônnjesberg. Hanover.
Pterocerian stage.
Gray (Haute Saône), Auxerre (Yonne). France.
Portlandian stage.

PYGURUS HAUSMANNI (Koch and Dunker), Agassiz
Pl. XXIII, fig. 2
Synonymy
Clypeaster Hausmanni, Koch and Dunker, 1837. Beitr. zur Kenntniss der norddeutschen Oolithgeb, p.
39, pl. 4, fig. 3.
Pygurus Hartmanni (lapsus), Agassiz, 1840. Catal. Ectyp. mus. néoc, p. 4.
Pygurus Hausmanni, Cotteau, 1869. Paléontologie française, Terr. jurass., v. ix, p. 150, pl. 35, fig. 2, p1.
36 and pl. 37.
“
“
E. Desor and P. de Loriol, 1871. Echinologie helvétique, I, Terr. jurassiques, p.
345, pl. 53, fig. 1.
(See in this work the synonymy, and add):
Pygurus Hausmanni, Wright, 1869. On the corrélation of jurass. rocks of Côte d'Or and Cotteswold Hills,
p. 81.
“
“
Dames, 1872. Echiniden des Nordw. Deutschlands Jura Bildungen. Zeitschr. der
deutschen geol. Gesell. Jahrgang 1872, p. 625.
”
“
Brauns, 1874. Der obère Jura in nordw. Deutsehland, p. 55.
Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . . . . 120 to 143 mm.
Width, compared to the length . . . . . .
0.87 to 0.93
Height . . . . . . . . . . . . . . . . . . . . . . . . . . 0.29

Test of large size, oval, longer than wide, rounded in front, with a scarcely obvious or no
passage to the end of the unpaired ambulacrum, rostrum in back but small, the rostrum being
detached only by very shallow passages. Dorsal surface very little elevated, nearly uniformly
convex, a little elevated at the apex that corresponds to the ambulacral top. Ventral surface
depressed, even a little concave, with swellings in the interambulacral areas. Edge rounded,
but not swollen.
Apical system eccentric in front, the sutures of the plates are not distinct.
Ambulacra petaloid, relatively narrow, tapered, very long, reaching the edge. The
unpaired anterior is a little narrower than the others. Each of the poriferous zones equals half
the interporiferous space. The ambulacral plates are extremely thin, equal in size. The internal
pore, rounded, is very small. The external, in a slit, very elongated.
Peristome invisible.
Periproct oval, elongated, near the edge that it does not indent.
Tubercles vey small, apart from each other, deeply scrobiculated, uniformly arranged,
and homogeneous on all the surface. They form 4 to 5 transverse series on the plates of the

interambulacral areas that are strongly curved. In the ambulacral areas, the tubercles are very
rate. We see them alternate nearly regularly, two and one on each plate, in the interporiferous
space.
Similarities and differences. — Several specimens of Pygurus Hausmanni, of large size
and good preservation have been collected in Portugal. This species cannot be confused the
others. Pyguris tenuis, Desor, to wich it is nearest, is more orbicular, more truncated and more
notched in front. Its edge is thinner, nearly sharp. Finally each of the poriferous zones of its
ambulacra is nearly equal to the interporiferous space, in which the tubercles are more
numerous.
Locality. — Plateau of Cesaréda; between Roliça and S. Mamede.
Lusitanian stage.
Localities outside Portugal. — Champlitte (Haute Saône), Druyes (Yonne), Eccommoy
(Sarthe), etc. France. — Upper Develier (Jura Bernois). Switzerland. — Malton. England. —
Klein—Bremen near Buckeburg. (Hanover).
Rauracian stage.

COLLYRITES RINGENS, (Desmoulins) Agassiz
Synonymy
Dysaster ringens, Agassiz, 1836. Prodrome, v. 1, p. 183.
Collyrites ringens, Desmoulins, 1837. Études sur les Echinides, p. 369.
Dysaster ringens, Desor, 1842. Monogr. des Dysaster, p. 23, pl. I, fig. 13–17.
Dysaster Eudesii, Desor, 1842. Id., id., p. 24, pl. I, fig. 5–12.
Collyrites ringens, Gotteau, 1867. Paléontol. franc. Terr. jurass., Echinides v. ix, p. 41, pl. 6 and 7, fig. 1–
5.
“
“
E. Desor and P. de Loriol, 1871. Echinologie helvét., I, Terr. jurass., p. 353, pl. 57,
fig. 4–8.
(See in this work the synonymy of the species, and add).
Nucleolites gibbosus, Munster, 1839. Beitrâge zur Petrefaetenkunde, I, p. 90, pl. 12, fig. 4.
Dysaster ringens, Quenstedt, 1872–75. Petrefaetenkunde Deutschlands, III. Echiniden, p. 576, pl. 84, fig.
24–28.
Collyrites ringens, Cotteau, 1880. Catalogue des Echin. jurass. de Normandie, p. 2.
“
“
P. de Loriol, 1880, in Choffat, Lias et Dogger, addenda to p. 42.
“
“
Cotteau, 1886. Catalogue des Echinides de la Lorraine, p. (Congrès de l'Assoc.
française à Nancy).
Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 mm.
Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 “
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 “

Test subdiscoidal, as long as wide, rostrum in back. Dorsal surface uniformly convex,
not very elevated. Ventral surface very irregular from the pronounced swelling of the

interambulacral areas, principally of the unpaired posterior area. The posterior surface is nearly
vertical. Periphery very rounded.
Ambulacra invisible in the individual described.
Periproct oval at the top of the posterior surface.
Similarities and differences. — I know only one specimen belonging to Collyrites
ringens. It is rough, but however sufficiently preserved to permit a certain identification. This
species is so characteristic that there is no mistake. Nucleolites gibbosus, Munster, seems to
me to certainly belong to Collyr. ringens. The description and the figure indicate all the
characters and Munster there are two ambulacral centers.
Localitty. — Cesaréda.
Bajocian stage (beds with Posidonomia alpina).
Localities outside Portugal. — Bayeux, Moutiers, etc. (Calvados); Nevers (Nièvre);
Pouilly (Saône et Loire), etc. France. — Sherbone, Burton, Pradstock, etc. (Dorsetshire).
England. — Envelier (Jura Bernois). Switzerland.
Bajocian stage.
Pécheseul, etc. (Sarthe); Selongey (Côte d'Or), etc. France. — Fairford (Glocestershire).
England. — Betznau (Argovie); Goldenthal (Soleure); Noiraigue (Neuchatel). Switzerland. —
Aschdorf, Geiern, etc., Wurtemberg.
Bathonian stage.

COLLYRITES ELLIPTICA, (Desmonlins) Lamarck
Pl. XXIII, fig, 6
Synonymy
Ananchytes elliptica, Lamarck, 1816. Animaux sans vertèbres, v. III, p. 26.
Collyrites elliptica, Desmoulins, 1835. Études sur les Echinides fossiles, p. 48.
Dysaster ellipticus, Desor, 1842. Monogr. des Dysaster, p. 12, pl. II, fig. 5–7.
Collyrites elliptica, Cotteau, 1867. Paléontol. franc., Terr. jurass., v. ix, p. 58, pl. 10, 11, 12.
“
“
E. Desor and P. de Loriol, 1871. Echinologie helvétique, I, Terr. jurass., p. 362, pl.
57. fig. 15–16.
(See in this work the synonymy of the species, and add):
Collyrites elliptica, Wright, 1869. On the correlation of Côte d'Or and Cotteswold hills, p. 62.
Dysaster ellipticus, Quenstedt, 1872–75. Petrefactenkunde Deutschlands, III, Echiniden, p. 569, pl. 84,
fig. 5–6,
Collyrites elliptica, Cotteau, 1881, Echinides jurassiques de Normandie, p. 2.
“
“
Cotteau, 1883. Echin. foss. du S. 0. de la France, p. 140.
“
“
Cotteau, 1886. Catalogue des Echin. foss., de la Lorraine (Congrès de l'Association
française à Nancy), p. 1.
Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . . . . . 32 mm.
Width, compared to the length . . . . . . . 0.94
Height “
“ . . . . . . . . . . . 0.53

Test a little longer than wide, a little narrowed in back. Dorsal surface a little elevated.
Ventral surface a little swollen on the plastron, especially at the end, with two divergent rows
of slight protuberances. It is, moreover, a little deformed in the species described.
Top of the trivium a little eccentric in front. That of the bivium is at some distance above
the periproct. The distance between the two tops is equal to 0.45 the length of the urchin.
Peristome rather far from the edge.
Periproct oval, open in the middle of the posterior surface.
On the ventral surface, the tubercles are sparse, unequal and accompanied by numerous
granules.
Similarities and differences. — Among the rather numerous specimens belonging to the
genus Collyrites, collected in the Callovian of Portugal, only one is rather well preserved for
its form and the position of the two ambulacral tops can be correctly appreciated. It is
incomplete on half of the dorsal surface. I believe, however, to be able to refer it with
confidence to Collyr. elliptica, after having compared it minutely with very well-preserved
specimens of this species, coming from Sarthe, in one of which is equally the swelling at the
end of the plastron that I have reported. As for the other individuals, they probably belong to
the same species. Nothing in what we see leads to separate them, but they are too poorly
preserved to permit a definite identification.
Locality. — Cap Mondégo. Two specimens are nearly certain, although incomplete,
Cesaréda.
Callovian stage,
Localities outside Portugal. — Beaumont, Pecheseul (Sarthe). France.
Bathonian stage.
Chauffeur, Montbizot, etc. (Sarthe). — Pougues, Nevers (Nièvre), etc. France. —
Waldenbourg (Bâle country). — Kreisacker (Argovie). Switzerland.
Callovian stage.

COLLYRITES LORYI, (A. Gras) d'Orbigny
Pl. XXIII, fig. 7
Synonymy
Dysaster Loryi, A. Gras, 1852. Catalogue des corps organisés fossiles de l'Isère, p. 14 and 49, pl. 2, fig.
4–5.
Collyrites Loryi, d'Orbigny, 1850. Paléontologie française, Terr. crétacés, v. vi, p. 51. d'Orbigny, 1854.
Revue et magasin de zoologie, 2e série, . vi, p. 28.
“
“ Desor, 1856. Synopsis, p. 205.
“
“ Wright, 1856. Monogr. of the brit. Echinod. ool. form. (Pal. Soc. London), p. 325.
“
“
Cotteau, 1869. Paléontologie française, Terr. jurass. Echinod., v. ix, p. 100 and 515, pl.
23, fig. 3–10.
Collyrites bicordata?, Cotteau, 1869. Echinides jurassiques d'Algérie. Bull. Soc. géologique de France,
2e série, v. 26, p. 530.
Collyrites Loryi, Cotteau, Peron and Gauthier, 1873. Echin. foss. d'Algérie, Terr. jurass. Ann. des Se.
géolog. v. iv, p. 11.
“
“ Cotteau, Peron and Gauthier, 1883. Echin. foss. d'Algérie, fasc. i, p. 32.

Dimensions
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 mm.
Width, compared to the length . . . . . . . . . . . . 0.89
Height
“
“
. . . . . . . . . . . . 0.62

Test oval, rounded and not notched in front, slightly narrow in back. Dorsal surface very
uniformly convex, elevated, swollen. Periphery rounded and swollen. Ventral surface slightly
swollen in the unpaired interambulacral area.
Top of trivium a little eccentric in front. The unpaired anterior ambulacrum is completely
flush with the test. Top of bivium very far, relatively, from the periproct, of which it is,
however, a little nearer than the trivium. The distance between the bivium and the trivium is
equal to 27/100 the length of the urchin. The ambulacra are completely flush with the test.
Their pairs of pores are relatively far apart.
Periproct located toward the top of the posterior surface, above a vertical area limited by
slight protuberances and extending a little to the ventral surface.
Similarities and differences. — The two specimens that I refer to Collyrites Loryi have
very exactly all the characters, and I have no hesitation in relating them to it. We distinguish it
without difficulty from Coll. bicordata, Desm., by its more elongated form, more regularly
oval and more swollen, by the complete absence of an anterior groove, and by much more
closeness of the two ambulacral tops. Coll. Lory is a species that is not very widespread. We
have known it for a long time only from Echaillon, but it has been collected since in Algeria.
Localities. — Cabeço-Redondo (Monte-Junlo), Boiaca.
Lusitanian stage.
Localities outside Portugal. — Echaillon (Isère). — Djebel Sebah (Algeria).
Sequanian stage.

__________

STELLERIDES
The Jurassic terrains of Portugal have provided up to now only very rare pieces belonging
to species of the Stellerides. Only one is important and in rather good state of preservation. I
have had to establish a new genus to classify the species to which it belongs.
Two marginal pieces indicate the probable presence of two species of the family
Goniasteridae, but we cannot say more. They cannot be identified.
Three small plates, finally, that are not identifiable, have been collected in Algarve.
Such are the only specimens representing the class of Stellerides in the collections that
have been placed at my disposal.

__________

Genus ASPIDASTER, P. DE LORIOL, 1884
Disk convex, covered on the dorsal surface with plates, solid, unequal, irregular, that do
not appear to have been imbricated but that were, in any case, juxtaposed in a way that leaves
no place for poriferous areas, at most for isolated pores. The ventral surface is unknown.
Five arms, rather detached from the disk, convex on their dorsal surface, thick, appearing
obtuse at their end. Their dorsal surface is composed of a series of large marginal plates on
each side, between which, in the median region, are one to two series of smaller and more
rectangular plates. On the ventral surface, the marginal plates are squarer. One series at least
of much smaller plates borders the ambulacral groove on each side.
All the plates were entirely granular, as shown by small cavities of which their external
surface is riddled.
Madreporite plate relatively large and finely grooved. It has the form of a regular crest
and is deeply embedded between three special plates.
Similarities and differences. — The type species of this genus is still known in an
incomplete manner and by a single specimen. However, it is possible to sufficiently specify its
character to easily recognize that it cannot be placed in any genus of Stellerides presently
known and that it is necessary to establish for it a new section. It is near both Pentagonaster
and Pentaceros, differing from the first by very convex arms, by dense irregular plates on the
dorsal surface of the disk that is convex, and by the dorsal surface of arms, very few in number.
It is equally far from Pentaceros by the structure of the skeleton of the dorsal surface of the
disk that is not in any fashion reticulated. Knowledge of the ventral surface would provide still
other distinctive characters. We can report, in addition, the very special form of the madreporite
plate, a regular crest, solidly embedded between three plates modified to hold it.
I know only a single species that can be related to that which constitutes the type of the
genus Aspidaster. It should, following all appearances, belong to it. It is Oreater bulbiferus,
Forbes, of the Upper Chalk of England. This very remarkable species, illustrated first by Dixon

in his work on the geology of Sussex, has recently been the subject of a notice of Herbert
Carpenter, accompanied by new illustrations of well-preserved individuals. Their examination
emphasizes the very striking relations that exist between the Cretaceous species and Aspidaster
of Portugal. Apart from the very marked specific differences, the structure of the skeleton is
completely the same and, among the characters that we can compare, I have not found any that
permits separating them generically. Its madreporite plate has a form exactly identical and its
position among the plates of the disk is exactly the same. In any case, Oreast. bulbiferus cannot
remain in the genus Pentaceros and it seems certain that it must take the name Aspid. buliferus.
It is in the family Goniasteridae that it will be necessary, in all probability, to class the new
genus.

ASPIDASTER DELGADOI, P. de Loriol
Pl. XXIV, fig. 2
Synonymy
Aspidaster Delgadoi, P. de Loriol, 1884. Notes pour servir à l'étude des Echinodermes, I. Recueil
zoologique Suisse, v. i, p. 633, pl. 34, fig. 8.
Dimensions
Diameter, approximate total . . . . . . 90 to 100 mm.
Diameter maximum of an arm . . . .
19 “
Length of an arm . . . . . . . . . . . . . .
30 “
Diameter, approximate of the disk . .
25 “

Disk relatively not very extended, very convex, formed of rather large plates, unequal,
irregular, dense, contiguous. We see, here and there, very small plates, that seem to fill the
empty spaces, but, after a new very close examination, I believe that it is not exactly thus, and
that these small plates come from the ventral surface are simply superposed by chance on the
surface of the disk. There is here again some uncertainty, but on the points where we see the
arrangement of the plates very clearly, they are contiguous, without small plates. Toward the
center of the disk, there are some plates larger than the others, more swollen, of which one is
joined to the madreporite plate. We cannot moreover appreciate exactly the arrangement of the
plates on all the dorsal surface of the disk. Its ventral surface is completely unknown.
Arms number five, thick, relatively short, very convex on its dorsal surface, flattened on
their ventral surface. Their width does not diminish much up to their end that appears to have
been rounded, although I cannot however absolutely guarantee it because it is poorly preserved.
The interbrachial corner is rounded and it was not very open, relatively, because there are at
the base of the arc, on the dorsal surface, only two wedge-shaped marginal plates.
The skeleton of the arms is composed, on the dorsal surface, of two series of marginal
plates, relatively rather wide, but thin, very convex, rectangular, regularly arced outside, a little
unequal in thickness, their width is nearly equal to three times their height. They become a
little irregular toward the end that I do not know exactly. Each arm should have about a dozen
marginal plates on each side, including a wedge-shaped plate at the bottom of the interbrachial
corner that is more swollen than the others. Between the two series of marginal plates is a
series of median plates, less wide but a little taller, subrectangular, a little irregular toward the

end. It continues regularly up to opposite the madreporite plate where it ends by a plate a little
lobed in the form of a spear-head. Near the origin of the arms, there where it is widest, a series
of smaller plates comes to flank it on each side up to its end, the median series. The dorsal
marginal plates appear not to have passed the ventral marginal plates that, together with them,
form the lateral sides of the arms. These latter are wide and convex, squarer than the others,
and form alone the ventral surface with a series of small adambulacral plates, a little squarer,
on each side of the groove. We no longer them in place but we distinguish some, isolated, in
the very narrow space that separates the two series of marginal plates. The ambulacral groove
should have been very narrow. On the lateral surface of an arm, we distinguish between the
two series of marginal plates, in the interbrachial corner, some plates, very small, irregular,
that appear in place. All the plates, the adambulacral plates like the others, are covered with
rounded points, extremely small, rather far apart, indicating the presence of a very fine and
uniform granulation.
No impression of pedicellariae.
Madrepore plate relatively large, 5 mm in length and 5 mm in width, having exactly the
form of a crest whose sharp point is directed opposite the two wedge-shaped plates of the
interbrachial corner. It is flat, flush with the surface, and exactly embedded between three
plates of which one, on the side of the center of the disk, is relatively large, subcircular, very
swollen. The two others are narrow and arched following the form of the shield. It is completely
at the edge of the disk, being separated from the marginal plates only by a series of small plates.
The grooves its surface are extremely fine and dense.
Similarities and differences. — As I have already said, I know only one species in
addition to this one that can (with great probability, at least) be referred to the genus Aspidaster.
It is Oreaster bulbiferus, Forbes, of the Senonian stage. In this latter species, the composition
of the skeleton is obviously the same, but the plates of the median series of the arms are rather
larger, their form is different, the arms have a swelling that does not exist in the Jurassic
species, with large, rounded plates, very pronounced on the disk. The state of preservation of
the specimen described does not permit me to see the arrangement of plates at the end of the
arms, indicated by Forbes as being a protective system of the eye, also existed to some degree.
The form of the madreporite, its relative position, the way in which it is embedded, are
completely similar in the two species.
Locality. —Valle de Porcos near Cintra.
Lusitanian stage.

__________

CRINOIDS
The crinoids of the Jurassic terrain of Portugal that have been reported are rather
numerous, but the number of species to which they belong is much less than those of species
that have been collected in the Jurassic beds of France. It is probably thus because the beds in
which the Jurassic crinoids seem to have been at their apogee are little developed in Portugal
and also because the investigations, in this latter country, have not been actively pushed for
many years.
Many species, as everywhere, belonging especially to the family Pentacrinidae, are still
known only by their stalk, and it has been possible, in Portugal as elsewhere, to discover the
calyx of only one of the species of the genus Balanocrinus.

__________

Genus DOLICHOCRINUS, P. DE LORIOL, 1891
Calyx of small size composed of five primary radial pieces of very great length,
constituting by their union a cylindrical tube whose length equals several times the diameter
of the calyx at the first radial ring. The cavity of this tube is relatively rather wide. It is marked
by deep grooves corresponding to the median notch of each of the articulating facets. On these
first radials were articulated the second radial pieces that are still unknown, even like the third
radials and the arms.
It is perfectly evident, according to a specimen in which the first radial ring is completely
intact, that the first radial pieces rested on the entirely distinct basal pieces, which were more
developed. These pieces themselves have not yet been discovered.
It is nearly certain that the calyx was supported by a stalk.
Similarities and differences. — The genus Dolichocrinus is still known in an imperfect
way. What we do know however permits concluding that it belongs to the family
Eugeniacrinidae. It differs from the genus Phyllocrinus by its first radials of an extraordinary
length, forming a cylindrical tube, and by the presence of very developed basal pieces outside.
We still known only a single species, from the Oxfordian stage. In describing it
previously as an eugeniacrinid, I had added that it was probably that new discoveries would
lead to making it the type of a genus. This prediction is realized and, in acquiring the proof that
the species has possessed well developed basal pieces, it became necessary to remove it from
the genus Eugeniacrinus.

DOLICHOCRINUS ABERRANS, P. de Loriol
PI. XXIV, fig. 3-4
Synonymy
Eugeniacrinus aberrans, P. de Loriol, 1882. Paléontol. française. Terr. jurass., v. xi, I. p. 148, pl. 15, fig.
4–5.
“
“ Choffat, 1887. Communicaçôes da Commissâo dos trabalhos geologicos de
Portugal, v. i, fasc. xi, p. 253.
Dimensions
Diameter of the calyx on the articulating facts of the first radial ring . . . . 3 ½ mm
Diameter of the tube formed by the first radials . . . . . . . . . . . . . . . . . . . . 2 ¼ “
Length of the first radials, in the only specimen where they are intact . . . 10
“

Calyx very small, entirely smooth outside. Its cavity, on the first radial ring, is extremely
restricted.
First radial pieces singularly long, equaling several times in length the diameter of the
calyx on their articulating facets. Their ensemble has completely the appearance of a long
cylindrical stalk, or rather of a long tube on which the sutures are distinguished very clearly.
The articulating facets are, relatively, large and very oblique toward the calycinal cavity. The
impression of the elastic ligament is nearly flat, semilunar, rather large. The median fossette is
long and deep. The articulating bourrelet, straight and thin, is a little flattened in the middle for
the opening of the canal. impressions of the inter-articular ligament, rather large, deep at one
point. They are separated by a rather wide canal, very short, that becomes very quickly a deep
and wide notch, separating two rather elevated lobes, very thin, pointed, on which are muscular
impressions. The union of the two contiguous lobes forms an elevated crest, separating the
articulating facets without having any appearance of a leaflet. The internal side of each crest is
marked by a groove. In the middle of the internal surface of each radial piece is a groove that
corresponds to the median notch and that is continuous all along its length. The bottom of the
cavity of the calyx has the appearance of an opening of a long tube. None of the specimens
that I knew when I originally described the species had complete first radials. They were all
broken at the base, even when one of the specimens was 14 mm in length. It is still the same
in the individual I am going to describe. A specimen collected more recently by Brother
Pacôme shows complete first radials. It shows that, at the lower end, they are widely beveled,
thus forming by their union, five deep angular interradial depressions in which, very certainly,
were lodged five pentagonal basal pieces, that must have had some height to judge by what
they had at their top. The basal pieces themselves are unknown, but their existence cannot be
in doubt.
The calyx that was collected in Portugal is absolutely identical to the types of the species.
I have been very surprised to find, when it was sent to me some years ago, at such a great
distance, a specimen of the remarkable species.
It is extremely probable that the calyx was on a stalk, but we still do not know it. We
have encountered with the calyx that I just described, an article of the stalk that could belong
to it, because it does not appear to me to be able to attribute to it two other species of the
eugeniacrinid family that we encounter in the same locality. This article has a length of 7 mm
and a maximum diameter of 3 mm. Narrowed in the median region, it has the from of a long
water-clock. It is also a little narrowed toward its ends. One of the articular facets is surrounded

by regular crenellations, deep and rather long. The other is nearly covered with small grooves,
deep, very irregular, directed in all directions.
Locality. — Beach of Mareta, near Sagres (Algarve).
Callovian stage.
Localities outside Portugal. — La Pouza near La Voulle. La Clapouze. (Ardèche). —
France.
Lower Oxfordian.

EUGENIACRINUS CARYOPHYLLATUS, (Schlotheim) Goldfuss
Pl. XXIV, fig. 6
Synonymy
Encrinites cariophyllites, Schlotheim, 1820. Petrefaetenkunde, p. 332.
Eugeniacrinites caryophyllatus, Goldfuss, 1832. Petrefacta Germ., v. i, p. 163, pl. 50, fig. 3.
Eugeniacrinus caryophyllatus, P. de Loriol, 1879. Monographie des Crinoides fossiles de la Suisse, p.
198. pl. 18, fig. 11–28.
“
“
P. de Loriol, 1882. Paléontologie française, Terr. jurassiques, v. xi, I.
Crinoïdes, ssp. 119, pl. 13, fig. 1–13.
(See in this work the synonymy of the species to which it is necessary to add:).
Eugeniacrinus, Herbert Carpenter, 1883. On the supposed absence of basals in the Eugeniacrinidea.
Annals and Mag. of natural History, 1883, p. 327.
Eugeniacrinus caryophyllatus, Choffat, 1887. Communicaçôes da Commissâo dos trabalhos geologicos
de Portugal, v. i, fasc. xi, p. 253.
“
“
Bather, 1889. The basals of Eugeniacrinidea, Proc. geol. Soc. London,
1889, n.° 538, p. 85.
“
“
Bather, 1889. Trigonocrinus a new genus of Crinoidea, Quarterly
Journal of the geological Soc. of London, vol. 45, p. 155 et
passim, pl. VI, fig. 8–11.
“
“
Bather, 1889. The basals of Eugeniacrinidea, Quarterly Journal of the
geological Soc. of London, vol. 45, p. 359.

I know only one calyx of Eugeniacrinus caryophyllatus coming from Portugal. Its
diameter is 7 mm, the same as its height. It belongs to a variety of which I have already seen
numerous examples, in which the first radials are abruptly and strongly tightened toward the
middle of their height in a way that forms a kind of cylindrical base, truncated by the articular
facet. This calyx has, in a more exact manner, all the characters of the species so that there is
no doubt to have about its identity.
The question of knowing if Eugeniacrinus are truly lacking basal pieces has been
discussed more than once, lastly by Bather, who has given a description and illustrations of
Eugeniacrinus caryophyllatus that have been discovered by Zittel, and in which we see toward
the middle of the height of the first radials, the central canal emitting five interradial branches
that, themselves, are not slow to bifurcate. These canals, silicified in the midst of the limestone
mass of the first radials, now destroyed, and of which the existence is not contestable,
obviously indicates the presence of basal pieces at some stage of development of
Eugeniacrinus. With age, they have evidently been absorbed into the first radial pieces. They
no longer play any role in the structure of the calyx. In the adult state, they were nowhere

perceptible. Finally, they no longer existed that the position occupied by the canal shows it
sufficiently. We can thus, without difficulty and correctly, say in the characteristics of the
genus, that Eugeniacrinus lacks basals while accepting that they possessed them in one of the
periods that preceded their final development. But these are the particularities of the animal in
its final state that we invoke to characterize a genus. It is no less true that the discovery of basal
pieces at some period of the life of Eugeniacrinus, is of great importance and Bather has made
a useful work in taking up this question and describing and illustrating the interesting examples
that Zittel has reported.
As for the family of Eugeniacrindae, we can say in its diagnosis, that the genera that
compose it sometimes have basal pieces and sometimes lack them in the adult state because,
if it is necessary to add to those it already includes, the genera Trigonocrinus, Bather and
Dolichocrinus, P. de Loriol, in which the composition of the calyx certainly contained basal
pieces. On the other hand, it is necessary to remove the genus Eudesicrinius, P. de Loriol, that
should reenter into the family Holopidae, as shown by Carpenter.
Locality. — Beach of Mareta near Sagres (Algarve).
Callovian stage.
Localities outside Portugal. — Numerous localities in France, Switzerland, Bavaria,
Wurtenberg.
Oxfordian stage. (Zone with Am. transversariusP.
Baden (Argovie). Randen. (Schaffhouse). Switzerland.
Sequanian stage. Zone with Am. tenuilobatus,

EUGENIACRINUS CHOFFATI, P. de Loriol, 1887
Pl. XXIV, fig. 7
Synonymy
Eugeniacrinus Choffati, P. de Loriol, in Choffat, 1887. Communiçôes da Commissâo dos trabalhos
geologicos de Portugal, v. i, fasc. II, p. 253.
Dimensions
Diameter of the calyx . . . . . . . . . . . . . . . . . . . .. . . . . . . . 4 mm.
Height of the first radials, up to the top of the folioles . . . 4 “

Calyx as wide as high on the first radial ring, campanuliform, very restricted at its base
that becomes cylindrical, but not abruptly. Seen from above, the calyx with the radials only,
appears pentalobed, with five very clear truncations produced by the articular facets. The
surface is smooth outside. The cavity, spread out and shallow, is divided into five parts by the
protuberances of the folioles.
First radials gradually and strongly enlarged after their base. The articular facets rest on
a rather protruding socket. The impression of the elastic ligament, very small, a little semilunar,
is completely external and nearly vertical. The fossette, very short and very shallow, is not
very visible. The transverse bourrelet is filiform and hardly protruding. The orifice of the canal
is extremely small. The muscular impressions, very sunken, lodged in small cavities, continue

a little on the folioles and continuing nearly to their top, in the form of a narrow groove. Even
when the characters of the articular facets are very appreciable, as they are not very rough, I
have not given the enlargement. The median notch of the articular facet is wide and rounded.
It continues into the interior of the cavity in the form of a wide and shallow groove. Interradial
folioles very wide and hardly notched at the base, but rapidly and very strongly pointed toward
the top that is nearly sharp, so that the radial notches are very broad. They are nearly vertical,
a little folded inside, but a little protruding outside at the point. We have not seen them when
the calyx is seen from below. In the interior of the cavity, they rise strongly in the middle in
forming a very protruding blunt keel. The articular facet of the stalk is flat. Near the edge,
where it is separated by a slight groove, is a circle of small irregular, not very protruding
crenellations. The center is smooth, the central canal rather enlarged.
Similarities and differences. — The small calyx that I just described is distinguished
without difficulty from that of Eugeniacrinus cariophyllatus by the much shorter articular
facets of its first radial pieces of which the interradial folioles are very much longer and much
wider at the base, then by its form that appears pentalobed with five truncated corners when
we look at it from below. It is nearer still to Eug. Dumortieri, P. de Loriol, from which it differs
by its first radial as wide as high, its interradial folioles much wider and less notched at their
base, more rapidly sharpening toward the top and strongly keeled in the middle in the interior
of the cavity.
Locality. — Beach of Mareta near Sagres (Algarve).
Callovian stage.

EUGENIACRINUS HOFERI, Munster
Pl. XXIV, fig. 8
Synonymy
Eugeniacrites Hoferi, Munster, 1833, in Goldfuss. Petref. Germaniae, v. i, p. 166, pl. 60, fig. 9.
Eugeniacrinus Hoferi, P. de Loriol, 1879. Monographie des Crinoïdes fossiles de la Suisse, p. 215, pl. 18,
fig. 68–78 (Mém. Soc. paléontologique Suisse, v. vi).
“
“
P. de Loriol, 1882. Paléont. française, Terr. jurass., v. xi, I, Crinoïdes, p. 151,
pl. 16, fig. 1–3.
(See in this work the synonymy of the species.)
Eugeniacrinus Hoferi, Choffat, 1887. Communicaçôes da Commissâo dos trabalhos geologicos de
Portugal, v. i, p. 253. 135.
Dimensions
Length of an article of the stalk . . . . . . . 6 mm.
Diameter
“
“
.......5 “

Articles of the stalk swollen n the middle in the form of a barrow. Their height is a little
greater than the diameter. Surface smooth. Articular facets constricted, flat, edged at the
periphery by a granular cord in relief. Around the orifice of the central canal is a small bourrelet
protruding, irregularly crenellated. The rest of the surface is smooth.

Similarities and differences. —The unique article of the stalk that I just described is
absolute identical to those that are known under the name Eugeniacrinus Hoferi. They are
classed in the genus Eugeniacrinus only by similarity, the calyx to which it belongs being
unknown.
Locality. — Beach of Mareta near Sagres (Algarve).
Callovian stage.
Localities outside Portugal. — Le Pontet (Jura). Sennevoy (Yonne). France.
Oxfordian stage. Zone with Am. transversarius.
Geisberg, Baden (Argovie). Neuhaus (Schaffhouse). Switzerland.
Sequanian stage. Zone with Am. tenuilobatus.

MILLERICRINUS GRANULOSUS, Etallon
Pl. XXIV, fig. 9
Synonymy
Millericrinus granulosus, Etallon, 1862, in Thurmann and Etallon. Lethea bruntrutana, p. 347, pl. 49, fig.
11.
“
“
P. de Loriol, 1878. Monographie des Crinoïdes fossiles de la Suisse, p. 66, pl.
xm, fig. 14–19.
“
“
Choffat, 1880. Lias et Dogger, p. 32.
“
“
P. de Loriol, 1884. Paléontologie française, Terr. jurass, V. xi, I, Crinoïdes, p.
360, pl.64, 65, 66, fig. 1–3.
Dimensions
Diameter of the articles of the stalk . . . . . 12 mm.

Stalk composed of pentagonal articles with surfaces a little convex. The corners are
marked by a thin and sharp keel. The external surface is covered with a very fine and irregular
granulation. Articular facet completely flat, covered with straight grooves, dense going from
the center to the circumference and grouped into five bundles after a change of direction on
the side of each surface.
Similarities and differences. — Two small fragments of the stalk only, each having two
articles represent this species. They are perfectly well characterized and belong without doubt
to Mill. granulosus.
Locality. — Signal of Cabreira (Cesareda).
Upper Callovian or Oxfordian.
Localities outside Portugal. — Chanaz (Savoie). Lupieu (Ain). France. — Soyhières
(Jura bernois). Switzerland.
Callovian stage.
Laignes, Sacquenay, Etrochey (Côte d'or). Sennevoy (Yonne). Velliure (Vendée).
France.

Oxfordian stage.

MILLERICRINUS CESAREDENSIS, P. de Loriol, 1801
Pl. XXV, fig. 1
Dimensions
Diameter of the calyx at the first radial ring. . . . . . . . . . 18 mm.
Height of the calyx, without basal article, compared
to its diameter at the first oral ring . . . . . . . . . . . . . 0.50

Calyx subhemispherical, smooth outside.
The basal article no longer exists. The space that it occupied shows that it was large,
because its diameter equaled approximately half that of the calyx. Its dorsal surface wide,
conical, but not very elevated, had five faces, a little convex edged by fine striations, like five
petals a little rounded at the end. They were separated by protruding keels whose hollows we
see.
Basal pieces relatively small, pentagonal, and convex on their external face without being
swollen, notably wider than high, (their height being only 0.61 of the width).
First radial pieces much wider than the basal pieces, but of equal height, (their width
equals 1.38 of that of the basal pieces). Their external face is pentagonal with the top very little
elevated, convex, but not swollen. The articular facet is very slightly oblique, nearly horizonal.
The details are poorly preserved.
Similarity and differences. — I know only one specimen belonging to this species. It is
still imperfectly known, but it appears distinct to me. That which was nearest Millericrinus
fallax, P. de Loriol, has a calyx less hemispherical, less constricted at their bases, its basal
pieces are more depressed, while its first radial pieces, on the contrary are less.
Locality. — Signal of Cabreira (Cesareda).
Upper Callovian or Oxfordian.

MILLERICRINIUS ROTIFORMIS, d'Orlbigny
Pl. XXV, fig, 2–3
Synonymy
Millericrinus rotiformis, d'Orbigny, 1850. Prodrome, v. i, p. 346.
“
“
P. de Loriol, 1883. Paléontologie française, Terr. jurass., v. xi, I, Crinoïdes, p.
380, pl. 70, fïg. 1–21.
“
“
Choffat, 1880. Lias et Dogger, p. 52.
Dimensions
Diameter of the stalk without the keels . . . . . . . . . 5 to 6 mm.

Stalk cylindrical appearing smooth on the surface, but as it is rough, there could be a
possible granulation that cannot be seen. In the middle of each article is a sharp keeled ring,
more or less protruding, but always strongly. Sometimes this keel is very elevated, sometimes
it is more or less protruding alternatively on one article and on another. In most of the fragments
of the stalks that I have seen (of which the longest is 55 mm), the height of the articles is equal
to approximately three fourths of their diameter, but in others it is much less and the keel, while
remaining sharp, is relatively much thicker at its base. The articular facet, rarely visible on our
specimens, is surrounded on its periphery by small crenellations. The center is smooth.
Similarities and differences. — The fragments of stalks that I refer to this species are a
little rough, which lets some details escape. However, on all appreciable points they are
completely identical to specimens from several localities of France that I have illustrated
elsewhere. I have no doubts on the identification.
Locality. — Cesaréda.
Upper Callovian or Oxfordian.
Localities outside Portugal. — Ste Scolasse sur Orne (Orne). Lupieu (Ain). France.
Callovian stage.
Percey le Grand (Haute Saône). — Etrochey (Côte d'Or), etc. France.
Lower Oxfordian stage.

MILLERICRINUS ALGARBIENSIS, P. de Loriol, 1891
Pl. XXV, fig. 4–6
Synonymy
Millericrinus horridus, Choffat, 1887. Mésozoïque au Sud du Sado. p. 263.
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . 5 to7 mm.
Height of the articles, compared to their diameter . . . 0.57 to 0.60

Stalk cylindrical, composed of rather elevated articles, ordinarily equal in size, rarely
unequal, not very convex, ornamented with a thin, annular median keel, tubercular, or more of
less spinose. The sutures appear deeply denticulated. Between the keels, the surface is smooth.
It can happen on some articles that the keel is completely absent or manifested by only one or
two spines. The articular facet is not visible in a very clear manner. A series of small grooves,
short and dense edge the periphery. The center appears granular in a specimen that shows small
impressions radiating around the central canal.
Similarities and differences. — I have before me eight fragments of stalks belonging to
this species and coming from the same locality. They all have the same characters. I know no
species, among the described Millericrinus, that has a similar stalk. It is very near however
another stalk that I illustrated in Paléontologie française (pl. 81, fig. 10 to 13, pag. 426) without
giving it a name. Perhaps they both belong to the same species. The latter comes from the

Oxfordian of Calvados. I have known three fragments collected at Villers sur Mer and at
Vaches Noires. It appears appropriate to me to give a name to the stalks from Portugal that
have constant characters. They certainly belong to a distinct species as knowledge of the calyx
will, we hope, make better known.
Locality. — Outeiro near Alportel (Algarve).
Lusitanian stage. (Limestone with siliceous polyps).

MILLERICRINUS HORRIDUS, d'Orbigny
Pl. XXV, fig. 7–9
Synonymy
Millericrinus horridus, d'Orbigny, 1839. Crinoïdes, p. 88, pl. 16, fig. 1–3.
“
“
P. de Loriol, 1878. Monographie des Crinoïdes fossiles de la Suisse, p. 79, pl. 11,
fig. 20–38; pl. xn, fig. 1–9 (Mém, Soe. paléont. Suisse, vol. v).
Millericrinus echinatus, P. de Loriol, 1878. Idem, idem, p. 75, pl. xi, fig. 3–19.
Millericrinus calcar, P. de Loriol, 1878. Idem, idem, p. 75, pl. XII, fig. 10–13.
Millericrinus horridus, Choffat, 1880. Lias et Dogger, p. 52.
“
“
P. de Loriol, 1883. Paléontologie française, Terr. jurass., v. xi, I, p. 413, pl. 76,
fig. 9–14; pl. 77, 78, 79, 80, p. 612, pl. 120, fig. 4.
(See in this work the synonymy of the species).
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . 6 to 10 mm.

Stalk cylindrical or more or less pentagonal, composed of articles equal in size, thin,
slightly convex, ornamented with spinose tubercles whose number and disposition varies and
that can become long fistulose spines as well as disappear completely. Articular facet flat,
covered with straight grooves, dense, multiplied near the edge, radiating from the center of the
circumference.
The fragments of the stalks, rather numerous, that I have before me and that I refer to this
species, are identical to those that I have illustrated elsewhere (loc. cit.). While not giving all
the varieties that we know, to which d’Orbigny has given names, Millericrinus ornatus,
Millericr. aculeattis, Millericr. calcar, that cannot be preserved. I refer to the cited works for
details concerning this species and its probable calyx.
Localities. — Cesaréda.
Upper Callovian or Oxfordian.
Alcobaça, Moulin do Gaio (Torres Vedras).
Lusitanian stage.
Localities outside Portugal. — Vieil St Remy, Neuvisy, Launois (Ardennes), and other
localities in France.
Oxfordian stage. Zone with Am. cordatus.
Torpes (Doubs), etc. France. — Movelier, Laufon, etc. Switzerland — Oberlarg.
(Alsace).

Terrain with chert. Rauracien.

MILLERICRINUS ESCHERI, P. de Loriol
Pl. XXVI, fig. 1–4
Synonymy
Millericrinus Milleri (Trochitoe) Goldfuss, 1827-33. Petref. Germaniae, v. i, p. 185, pl, 57, fig. 20 (excl.
al.).
Millericrinus subechinatus, d'Orbigny, 1839. Hist. nat. des Crinoïdes, p. 86, pl. 15, fig. 26–28.
Millericrinus echinatus, d'Orbigny, 1839. Idem, idem., p. 90, pl. 16, fig. 10–13.
Millericrinus tuberculatus, d'Orbigny, 1839. Idem, idem, p. 91, pl. 16, fig. 14–15.
Apiocrinus multipunctatus, Quenstedt, 1875. Petrefactenkunde Deutschlands, Echinodermen, p. 358, pl.
104, fig. 21–22.
Millericrinus Escheri, P. de Loriol, 1878. Monographie des Crinoïdes fossiles de la Suisse, p. 68, pl. x,
fig. 14–43; pl. xi, fig. 1; pl. XIII, fig. 6.
“
“
P. de Loriol, 1884. Paléont. franc., Terr. jurass., v. xi, I, Crinoïdes, p. 511, pl. 102,
fig. 1–16.
(See in these two works the synonymy of the species).
Millericrinus Escheri, Choffat, 1880. Lias et Dogger, p. 52.
“
“
Choffat, 1887. Terrains secondaires au Sud du Sado, p. 263.
Dimensions
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 to 9 mm.
Height of the articles, compared to their diameter . . . 0.71 to 0.80.

Stalk cylindrical, composed of long articles, sometimes a little unequal in size.
Sometimes they are smooth and completely cylindrical, sometimes a little convex and
ornamented with a median series, annular, of pointed tubercles, or even, also, small tubercles
forming two irregular series. The articular facets are covered on the periphery with small
radiating grooves, short and deep, the center remaining simply granular. The sutures are,
outside, deeply serrated.
Similarities and differences. — The numerous fragments that I have had to examine refer
perfectly to the stalks of Millericrinus Escheri that I have described and illustrated previously.
I refer to my cited works for supplementary details and the history of the species. I have been
able to establish that the fragments with the tuberculose articles belong to the same species as
those whose articles are smooth.
Localities. — Cesaréda.
Upper Callovian or Oxfordian (with Millericrinus horridus).
Outeiro near Alportel, Algarve. Moulin do Gaio near Torres-Vedras.
Lusitanian stage.
Localities outside of Portugal. — Hauteville (Côte d'Or). — Hurigny. Davayé (Saône et
Loire). — Sennevoy (Yonne). — France.
Upper Oxfordian stage.

Champlitte (Haute Saône) and several other localities in France. — Fringeli, Wahlen, etc.
(Jura bernois). — Egerkinden (Soleure). Switzerland.
Terrain with chert. Rauracien.
Baden, Laegern (Argovie), etc. Switzerland. — Raedersdorf (Alsace). — Amberg
(Bavaria).
Sequanian stage.

MILLERICRINUS MILLERI, (Schlotheim) d'Orbigny
Pl. XXV, fig. 10–12
Synonymy
Eucrinites Milleri, Schlotheim, 1882. Nachtrag zur Petrefactenkunde, v. II, p. 89, pl. 23, fig. 2.
Ceriocrinus? Milleri, Koenig, 1825. Icônes fossilium sectiles, 2 e partie, pl. xi, fig. 128.
Millericrinus Milleri, d'Orbigny, 1839. Hist. nat. des Crinoïdes, p. 69, pl. XIII, fig. 12–19 (excl. al.).
Ceriocrinus Milleri, Desor, 1845. Notice sur les Crinoïdes Suisses, Bull. Soc. Se. nat. de Neuchatel, vol.
i, p. 216.
Millericrinus Milleri, P. de Loriol, 1878. Monographie des Crinoïdes fossiles de la Suisse, p. 54, pl. 9
(Mém. Soc. paléont. Suisse, vol. v).
”
“ P. de Loriol, 1884. Paléontologie française, Terr. jurass., v. xi, 1, Crinoïdes, p. 491,
pl. 95, 93, 97, 98, fig. 1–2.
(See in this work the synonymy of the species).
Millericrinus Milleri, Choffat, 1887. Terrains secondaires au Sud du Sado, p. 263.

Millericrinus Milleri from Portugal is known to me only by a single isolated first radial
piece and by some fragments of stalks. The first radial pieces of this species are so
characteristic that we cannot make an error in their identification. The fragments of stalks are
exactly identical to those that I have been able to examine coming from other localities. We
can thus regard as certain the presence of this species in the Jurassic beds of Portugal, even
when no complete calyx has been encountered up to now.
I have indicated elsewhere (Monogr. des Crinoïdes Suisses, loc. cit.), the reasons that led
me not to adopt the genus Ceriocrinus, Koenig.
Locality. — Outeiro near Alportel (Algarve).
Lusitanian stage, beds with siliceous polyps.
Localities outside Portugal. — La Vèze near Besançon (Doubs). — Champlitte (Haute
Saône). — Selongey (Côte d'Or). — Ecommoy (Sarthe). France.
Terrain with chert. Rauracian.
Bârschwyl, etc. (Soleure). Wahlen, Fringeli, etc. (Jura bernois). Switzerland. —
Nattheim, Ehingen, Schnaitheim (Wurtemberg).
Seqianian stage.

MILLERICRINUS MESPILIFORMIS (Schlotheim), d'Orbigny
Pl. XXV, fig. 13–17
Synonymy
Encrinites mespiliformis, Schlotheim, 1820. Petrefactenkunde, p. 332, pl. 29, fig. 5.
“
“
Miller, 1821. A natural history of the Crinoidea, p. 119, pl. appendix, fig. 17
(Copy of Schlotheim).
“
“
Schlotheim, 1823. Nachtrag zur Petrefactenkunde, p. 90, pl. 23, fig. 3.
“
“
Schlotheim, 1824. Uehersicht der Versteinerungen Wurtembergs, p. 78, fig.
26, a-d.
Apiocrinites mespiliformis, Goldfuss, 1833. Petref. Germ., I. p. 184, pl. 57, fig. 1, A. à J.
“
“
Roemer. 1836. Norddeutsche Oolith. Geb., p. 31.
Symphytocrinus? mespiliformis (sic), Koenig, 1836 (?). Icônes fossilium sectiles, 2 e partie, pl. xi, fig.
134.
? ? Pomatocrinus Jaegeri, Koenig, 1836 (?). Idem, idem, pl. xi, fig. 129.
Millericrinus mespiliformis. d'Orhigny, 1839. Hist. nat. des Crinoïdes, p. 66, pl. 13, fig. 1–8.
Apiocrinus mespiliformis. Dujardin, 1840, in Lamarck, Animaux sans vertèbres, 2 e éd., vol. II, p. 659.
Pomatocrinus mespiliformis, Desor, 1845. Notice sur les Crinoïdes Suisses. Bull. Soc. Sc. Nat. de
Neuchatel, v. i, p. 217.
Millericrinus mespiliformis, Bronn, 1848. Index paléont., p. 729.
“
“
D'Orbigny, 1850. Prodrome, v. i, p. 382.
Apiocrinus mespiliformis, Quenstedt, 1851. Flôtzgeb. "Wurtembergs, p. 467.
Apiocrinites mespiliformis, Quenstedt. 1858. Der Jura, p. 715, pl. 87, fig. 15.
Apiocrinus mespiliformis, Quenstedt,. 1876. Echinodermen, p. 328, pl. 102, fig. 38, 39, 40, 41, 43, 44,
48, p. 49, 50, 51.
Millericrinus mespiliformis, P. de Loriol, 1877. Monographie des Crinoïdes foss. de la Suisse, I, p. 61
(Mém. Soc. paléont. Suisse, vol. IV).
“
“
P. de Loriol, 1884. Paléont. franç. Terr. jurass., v. xi, I, Crinoïdes, p. 619.
Dimensions
Diameter of the calyx, maximum . . . . . . . . . . . . . . . . . 20 to 42 mm.
Height of the calyx, on the first radial ring, compared to
the diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.69

Calyx resembling a little a loquat, as its name indicates. The very regular convexity of
its base is interrupted only by a very narrow stalk. The periphery is strongly swollen. The
maximum diameter is nearly at the upper fourth of the height of the basal pieces. After this
point, there is a gradual narrowing, following a regular curve. The surface is entirely smooth.
Basal article appears subject to considerable variations. In the type specimen of
Schlotheim, as in numerous individuals from Nattheim and in all those from Portugal except
one, it is pentagonal with unequal sides and without acquiring exceptional dimensions. It holds
a rather considerable place in the composition of the calyx, constituting the roundness of the
base around the articular facet of the stalk. Its dorsal surface is large, with five oblique sides,
each separated by a keel. By the gradual transitions that we can follow in the plate cited by
Quenstedt, the basal article decreases in its dimensions until it is not visible at all. It then forms,
as is shown very clearly in an individual from Portugal, a kind of column with five sides,
penetrating up to the middle of the height of the basal pieces, narrow at the top that forms the
bottom of the cavity of the calyx and that has five vertical keels, not very protruding. Its surface
is strongly granular. The base, as we see it in the specimens from Nattheim, is profoundly
excavated for the insertion of the first articles of the stalk that interlock inside.

Basal pieces very large, pentagonal on their external face, constituting the largest part of
the periphery of the calyx, slightly swollen in the middle. This swelling can become very
pronounced in some young individuals. They are always unequal in size in the same individual,
without this inequality being carried very far. They can vary also in the relation of their height
to their width. The dorsal surface is more or less elevated at the top of the corner, sometimes
very little, sometimes on the contrary strongly. The internal end of their dorsal surface rests on
the top of the basal article and constitutes the base of the cavity of the calyx.
First radial pieces, pentagonal on their external surface and very variable in their
dimensions. They are ordinarily large and elongated on their top, between the basal pieces, but
there are individuals in which they appear, on the contrary, very small, not very elevated on
the sides and very little extended between the basal pieces. The articular facet is no less variable
in its position, being most often completely sunken, so that the crests that support the muscular
impressions do not protrude outside. Sometimes, on the contrary, they are oblique outside and
entirely visible in profile. The articular facets are very visible only in a young individual that
is found in the latter case. The impression of the elastic ligament is rather extended and slightly
sunken. The fossette, under the bourrelet, wide and deep. Bourrelet transverse, wide, keeled
on the middle of its length, strongly enlarged in the middle, in back to receive the opening of
the canal. impressions of the interarticular ligament narrow, deep, a little sinuous. Muscular
impressions, rugose, located on an elevated crest, cut in the middle by a narrow canal. I do not
know second radials.
Stalk cylindrical, smooth, composed of unequal articles, but not alternating in a regular
way. I have not been able to see the articular facet of the first article that is very sunken into
the basal article. That of the second is still rather deeply concave and covered on the periphery
with small grooves, short, fine and dense, leaving a large free space covered with granulations,
spaced and very fine. I have also examined a specimen in which the small grooves of the
periphery of the concave second article are completely missing. They are always clearly
indicated on the second articles that have become flat after the fourth or fifth. Some articles
are still adherent to two or three of the calyxes and we have collected, with the calyxes, a
fragment of the stalk 27 mm in length and 9 mm in diameter, whose articular faces are so
perfectly identical to those of articles remaining with the calyxes that it is with confidence that
we can relate it to the same species.
Variations. — I have already indicated above the diverse modifications relative to the
extent and form of the basal article, to the form and the relative size of the basal pieces and to
the characters of the radial pieces. These modifications appear connected by some transitions,
and I believe that the various calyxes that have them should be referred to one and the same
species. The modification that is the greatest is related to the basal article. At first it seems that
the calyx whose basal article in the form of a column is not apparent outside, should belong to
another species, even when all the other characters and including those of the articular facet,
are absolutely those of Millericrinus mespiliformis. I have before me a specimen from Portugal
and one from Nattheim that are in this case. They are not, moreover, distinguished from the
others. The specimens from Portugal, not very numerous, do not have transitions, but those
that Quenstedt illustrated give specimens from Nattheim, that have appeared to me so
conclusive that I would not know to establish a specific distinction between the two types.
Perhaps this will happen when we come to know the rest of the calyx and the arms. For the
moment, it appears impossible to me. In any case, the type of Schlotheim is a specimen with a

large basal article and, if there are in reality, two species, it is to individuals that are found in
the latter case that will retain the name of Miller. mespiliformis. As for the other modifications,
those in particular concerning the more or less protrusion of the radial pieces, they are
connected with confidence to each other. It is necessary to observe that they are not
encountered exclusively together on the same individual. Thus, a specimen whose basal article
is absent outside can have sunken first radials, like another where they are protruding, etc. The
height of the calyx, relative to its diameter, can also vary in rather strong proportions, but we
also find intermediaries. One small individual with particular swollen basal pieces, small and
protruding radial pieces, and a large basal article, resembles entirely an individual from
Nattheim illustrated by Quenstedt.
I have considered at great length in another work (Monogr. des Crinoïdes de la Suisse,
loc. cit.), the two genera Ceriocrinus, Koenig, and Pomatocrinus, Koenig, that Desor had
attempted to clarify and seriously introduced into the nomenclature. I have shown that these
two genera indicated only by Koenig in a second part his work that has never been published,
cannot be consider in any precise way. Thus, Miller. mespiliformis is illustrated by Koenig
under the name of Symphytocrinis? mespiliformis. Now, Eugeniacrinus caryophyllatus is also
included in the genus Symphytocrinus. As far as the genus Pomatocrinus, the type, Pomatoc.
Jaegeri, illustrated by Koenig, has a subglobulose calyx, without apparent sutures, preserving
a fragment of stalk with some articles equal in size. This illustration can perhaps represent a
specimen of Miller. mespiliformis, but it is completely uncertain. As the plates of Koenig are
not accompanied by any text, only the name of the species illustrated, there is basically no
reason to place Miller. mespiliformis in the genus Pomatocrinus as done by Desor. In any case,
the genera Ceriocrinus and Pomatocrimis are not convincing because the species that they can
include would not be separated from the genus Millericrinus. According to Zeiller, the first
mention of the second part of Icônes sectiles would be in 1836, fifteen years, consequently
before the death of Koenig.
Similarities and differences. — It appears from the details that I have already given, that
the specimens from Portugal are absolutely identical in all the characters, and even in their
modificaions, to the specimens of Nattheim, and I have no doubt in the correctness of their
identification. We can hardly confuse Miller. mespiliformis with other species. Miller.
fleuriausianus has a calyx more globulose, less constricted at the base, basal pieces relatively
larger and radial pieces relatively smaller.
Localities. — Engenheiro and Barros near Torres-Vedras. Annaia (Alhandra). Alcobaça.
Lusitanian stage.
Localities outside Portugal. — Oerlingerthal, Nattheim, Schnaitheim, etc. —
Wurtemberg.
Sequanian stage.

MILLERICRINUS LUSITANICUS, P. de Loriol, 1801
Pl. XXVI, fig. 5–11
Dimensions
Diameter of the calyx at the first radial ring . . . . . . . . . . . . . . . 35 to 48 mm.
Height of the calyx, from the first article of the stalk to the top of the
first radial pieces, compared to the diameter . . . . . . . . . . . . 0.77.

Calyx subhemispherical, always much wider than high, rounded at its base, smooth
outside. The largest diameter is a little behind the top of the basal pieces, narrowing then occurs
very rapidly on the first radials. Its cavity is relatively small. At the level of the first radial
pieces, in a specimen whose maximum diameter if 42 mm, it is only 15 mm in diameter. It is
obvious that it had to widen notably in the second radial ring, without, however, acquiring a
very large opening.
Basal article very large, forming itself alone, the rounded base of the calyx. Its maximum
height approaches sometimes that of the lateral sides of the basal pieces. Its upper diameter is
nearly equal to that of the calyx at the top of the first radials. Its dorsal surface, not very convex,
depressed in the center where the base of the cavity is found, is shared by five sharp keels in
five concave, shallow depressions, and unequal because of the constant inequality of the basal
pieces. The surface of the depressions is rugose toward the center. In very fresh specimens, a
wide band, toward the external edge, is covered with small grooves, very fine, very numerous,
irregular, simulating hieroglyphic figures, replaced toward the center by concentric lines of
small granules.
Basal pieces regularly pentagonal on their external face, varying a little in their relative
dimensions, but always rather large and always unequal in size. Ordinarily their width is less
than their height, but sometimes it almost reaches it. The cavity of the calyx, in the basal ring,
is covered with small protuberances, costiform, very thin, irregular, unequal, going in diverse
directions. The five petaliform depressions, limited by the bifurcations of the five primary
canals on which rests the chambered organ, are wide and shallow.
First radial pieces, pentagonal on their external face, but very wide and not very elevated.
Their two lateral sides have approximately a third of the height of the basal pieces at their top.
Their horizontal articular facet is elongated on all its length. The impression of the elastic
ligament, semilunar, hollowed out, occupies nearly half the width. The fossette is very short.
The bourrelet, protruding, wide, striated, enlarges a little in the middle for the orifice of the
canal that is triangular. Muscular impressions rugose, irregular, located on the rather protruding
crests that limit the triangular interradial spaces on which the cavity enlarges.
Stalk cylindrical. It has a small diameter relative to that of the calyx. Thus, in a specimen
whose calyx is 45 mm in diameter, that of the stalk, nearly at the base, is 14 mm. The first
article, of which I have an isolated specimen before me, is wider than the others on its external,
visible outside. Its dorsal surface, elevated, conical, with a rugose surface, is deeply sunken
into the basal article. Its lower surface constitutes a shallow cavity in which are embedded
successively the articles of the stalk that follow and that are much thinner. Its surface is covered
with radiating striations similar to those of other articular facets of the stalk. Toward the fourth
or fifth articles, the articular facets become flat. The are covered with radiating grooves, fine,
dense, separated by intervals nearly as wide as they are, often bifurcated and more or less

granular. Sometimes they reach the central canal; sometimes they are separated from it by
some granular space.
Variations. — The variations that I have been able to observe are of little importance.
Two calyxes are less hemispherical, more elongated, less rounded, and less constricted at the
base, while having the same characters as the others. These specimens have only the basal
pieces, and, in this state, the resemble more by their form those of Millericrius munsterianus.
They are distinguished however by the size of their basal article and the narrowness of the
articular facet of their stalk. The proportions of the basals and those of the basal article can
vary, but in rather narrow limits. The other characters are very constant. With the calyxes we
find numerous fragments of isolated stalks that, according to their articular facet, we can refer
with certainty to the same species. The largest reach a diameter of 16 mm. The articles are a
little thicker than those found near the calyx.
Similarities and differences. — The calyxes of Millericrinus lusitanicus, of which I have
several specimens before me, resemble Mill. munsterianus, particularly those that are narrower
at the base. I have even been tempted to refer them to this species. This is not possible,
however. Those of Miller. lusitanicus differ by their form, much more hemispherical, rounded
and narrow at its base, by its basal article, much larger and playing a different role in the
composition of the calyx, (this last character, it is necessary to add, is variable in some species,
as Miller. mespiliformis. Here I have observed nothing similar). It differs then by its basal
pieces, larger, the articular facet of the stalk much narrower relatively, deeper at the second
article, and covered with radiating grooves, more accentuated and longer.
Localities. — Alcobaça, Porto-de-Moz.
Lusitanian stage.

PENTACRINUS BASALTIFORMIS, Miller
Pl. XXVI, fig. 12-19
Synonymy
Pentacrinites basaltiformis, Miller, 1821. A natural hist. of the Crinoidea, p. 62, pl. 2 of Pent,
subangularis, fig. 1–6.
Pentacrinus basaltiformis, Choffat, 1880. Lias et Dogger, p. 12, 15 and 16.
“
“
P. de Loriol, 1886. Paléont. franc. Terr. jurass., v. xi, II, Crïnôïdes, p. 85, pl.
138, fig. 4–14; pl. 139; pl. 140; pl. 141, fig. 1–7.
(See in this work the synonymy of the species).
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 to7 mm.
Height of the articles, compared to the diameter . . . . . . . . 0.40

Stalk pentagonal, composed of articles of equal size, nearly always with a median
transverse bourrelet, smooth or granular, sometimes very granular, or even with granules in
packets in the middle of the faces, and others serial along the sutures, rarely completely smooth.
The faces of the stalk are sometimes nearly flat, sometimes more or less hollowed out,

sometimes rather strongly, and angular in the middle. The corners are nearly always very sharp.
The articles are separated by shallow sutures, slightly marginalized on each side and leaving
the crenellations to be seen, but not very deeply. On the articular faces, the crenellations that
limit the five petals are long, strong and deep, their relief decreasing toward the edge. The
smooth space in the middle of the petals is narrow, lanceolate, and sunken. The whorled articles
are a little more elevated than the others and separated by a variable number of articles that can
reach 12. The articular facets of the cirri are widely oval and completely superficial. On one
plate we see in the middle of numerous article and fragments of stalks of the species, some
articles of the cirri similar to those I have illustrated in Paléontologie française (loc. cit.). Some
are discoidal, others very elongated, several times longer than wide, a little swollen, and often
serrated on one of the ends.
We have collected, in a deposit of the Upper Lias, numerous fragments of stalks very
well preserved that I refer to Pentacrinus basaltiformis but without being absolutely certain.
These stalks are more deeply hollowed out and more angular on their faces than are in general
those of his species. It is rare to find fragments whose faces are nearly flat. I have seen them
however, and it would be difficult consider them as not belonging to Pent. Basaltiformis. They
are less granular, more often smooth, or with a smooth median transverse rib smooth and not
very apparent. Some specimens have, however, transverse ribs as granular as are those, in
general, in Pent. basaltiformis. Moreover, the other characters are the same. We count up to
twelve articles between two whorled articles. I do not find differential characters constant
enough to not see these stalks as belonging to Pent. basaltiformis, especially since I have had
considerable material before me for Paléontologie française. I thus cannot separate them as I
had originally intended. However, it is not without hesitation that I take this part. Pent.
basaltiformis has been encountered up to now very rarely in the Upper Lias, and we should
have some reservations when it concerns proving its presence by fragments of stalk only and,
more, that are not absolutely typical.
Similarities and differences. — I have been able to examine a good number of fragments
of stalks that belong without any doubt to Pent. basaltiformis. They are very typical and permit
some observations one of the varieties that I mentioned in Paléontologie française (loc. cit.)
where I consider this species at length.
Localities. — Murtede, Campo-Redondo, Serra-d'El-Rei (zone with Am. Jamesoni).
Souzellas, Montemôr-Velho (zone with Am. Capricornu). Serra-d'El-Rei (zone with Am.
spinatus). Venda-das-Figueiras, Povoa (Thomar) (zone with Pecten acuticostatus). Serra das
Alhadas.
Charmoutohian stage. Middle Lias.
Zambujal.
Toarcian stage. Upper Lias.
Localities outside Portugal. — Numerous localities in France. — Lyme Regis (England).
—Bayreuth, Banz (Bavaria). — Geislingen, Hechingen, etc. (Wurtemberg). — Gunsberg
(Switzerland).
Middle Lias.
Vassy (Yonne); Mende (Lozère); Semur (Côte d'Or). France.
Upper Lias. Toarcian.

PENTACRINUS JURENSIS, Quenstedt
Pl. XXVII, fig. 1–6
Synonymy
Pentacrinus vulgaris, d'Orbigny, 1850, (non Schlotheim). Prodrome, v. i, p. 259.
Pentacrinus jurensis, Quenstedt, 1852. Handbueh der Petrefactenkunde, 1er éd., pl. 53, fig. 16–17.
“
“
Quenstedt, 1876. Petrefactenkunde Deutschlands, Echinod., p. 228, pl. 98, fig.
101–127.
“
“
Choffat, 1880. Lias et Dogger, p. 23 (? p. 20).
“
“
and P. aff. jurensis, Choffat, 1887. Mésozoïque au Sud du Sado, p. 238.
“
“
P. de Loriol, 1886. Paléontol. franc. Terr. jurass.,v. xi, II, p. 102, pl. 142; pl. 143;
pl. 144.
(See in this work the synonymy of the species).
Dimensions
Diameter of the stalks . . . . . . . . . . . . . . . . . . . . . . . 5 to 10 mm.
Height of the articles, compared to the diameter . . . 0.15 to 0.18

Stalk pentagonal, with hollowed out faces, more or less deeply, and corners more or less
sharp. The articles are obviously equal in size, or a little unequal, alternating two by two. They
have nearly always in the middle of each face, a transverse median rib, sometimes rather
protruding and alternating two by two, shorter and smaller. These ribs are accompanied by a
fossette that marks the middle of the sutures. These latter are completely linear, not very open
and leaving visible the crenellations only as a slightly undulating line, or even not at all when
the specimens are very fresh. The surface is smooth. On the articular facet, the petals of the
rosette are rather narrow and lanceolate. The crenellations being long, the smooth space in the
middle is narrow. I have seen only very few fragments having a whorled article. It is a little
thicker than the others. The five articular faces of the cirri are widely oval and more or less
hollowed out. They occupy all the height of the article. Between two whorls I have not
observed more than twelve articles.
Variations. — Besides the numerous fragments of stalks, very typical, there are found
others in each locality that have modifications similar to those I have treated with details in
Paléontologie française. The corners of the stalk are sharp or even obtuse. The faces are
sometimes hollowed out, sometimes deeply, the transverse ribs and the punctiform depressions
are very accentuated, sometimes hardly appreciable. I have seen articles with a partly granular
surface on only one specimen. In a fragment of the stalk, with obtuse corners and very deeply
sunken faces, the median sutural depressions between each article are so wide and so deep that
the articular facet takes a special appearance, singularly star-shaped, with petals of the rosette
very narrow and surrounded by very short crenellations. I have already illustrated the similar
articular facets in Paléontologie française. This fragment is remarkable because the sutures
allow the crenellations to be seen more than usual. It is an unusual fact, however, among the
fragments of Pentacrinus jurensis from May, rather numerous, that I can compare, I see two
specimens nearly similar, both with obtuse corners. I do not hesitate to refer to the same species

the fragment of stalk from Portugal, so much more that with it (at Armaçâo nova) we have
collected others absolutely typical.
Similarities and differences .— The fragments of stalks that I have been able to observe
are perfect identical to those of the beds of May (Calvados) that I have compared. We
distinguish those from Pent. tuberculatus by their more hollowed out faces, very rarely
granular, while the latter are never as sunken and nearly always granular without have median
transverse ribs alternatively unequal.
Localities. — Armaçâo-Nova (cap St Vincent), Porto-de-Moz, Serra-d'El-Rei, Fornos.
Upper Lias, Toarcian.
Localities outside Portugal. — Miéry, (Jura); Corps, (Vendée) and numerous other
localities of France. — Roswangen, etc. (Wurtemberg). — Tunnel des Loges, (Neuchatel).
Hauenstein (Soleure). Switzerland.
Middle Lias.
May, (Calvados). France.
Beds with Leptaena, upper part of Middle Lias.
Fontaine — Etoupe — Four, (Calvados); Charrigny, (Côte d'Or), and numerous other
localities in France.
Upper Lias. Toarcian.

PENTACRINUS LUSITANICUS, P. de Loriol, 1891
Pl. XXVII, fig. 7–11
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 to 12 mm.
Height of the articles, compared to the diameter. . . . . . 0.18

Stalk pentagonal, with more or less hollowed out faces but never deeply. The corners are
sharp.
Articles relatively thin, flat outside, ornamented in part with a transverse rib more or less
accentuated or tubercular, the rest smooth. Sometimes an article with this transverse rib
alternates regularly with another that is not. It is perhaps the most frequent case. Sometimes
all the articles have it, and then they are alternating irregularly. Rarely they extend the entire
length of the article. Often, they are reduced to a rounded tubercle. There are never median
sutural depressions accompanying the ribs. The sutures between the articles are hardly open
and slightly marginal. On the articular facet, the petals of the rosette are wide, oval, pointed at
the end, surrounded by very long crenulations, especially in the middle, so that the smooth
space is found elongated and very narrow. A small, elevated edge on the periphery stops the
crenellations and prevents them from being visible on the suture. Orifice of the central canal
very small. The whorled articles are a little thicker than the others. The five articular facets of
the cirri, widely oval and superficial, occupy all the height. The articular bourrelet is bifurcated
at each end and a rather raised edge surrounds the facet. We count 8 or 9 articles between the
whorled articles.

Similarities and differences. — I have before me about twenty fragments of wellpreserved stalks belonging to this species and having the very constant characters. Near, at the
same time, to those of Pentacrinus jurensis, Quenstedt, and those of Pentacr. scalaris,
Goldfuss, these stalks have, however, a different facies of characters that make them
recognizable. I cannot identify them. I believe they belong to a different species and should
not be named waiting for the discovery of the relative tops to eliminate all uncertainty. They
are distinguished from the stalks of Pentacr. jurrensis by the complete absence of this sutural
depression that appears to tighten the articles in the middle of the faces and that is seen more
or less, we could say always, in the stalks of this latter species, because the fragments of stalk
that lack them are very rare and always found with others that have them. This is not the case
for the new species. Moreover, its sutures are a little marginal and do not allow the crenellations
to be seen, an effect produced by the small edge on the periphery which was mentioned. We
can add that, among the stalks of Pentacr. jurensis, we do not see any that have a regular
alternation of articles ornamented with a rib and others that lack it. Stalks of Pentacr. scalris
have their faces more deeply hollowed out. As a result, the articular facet of their articles is
much more star-shaped and has differences, the crenellations of the petals being much shorter.
Moreover, the sutures are not marginal, allowing a little of the crenellations to be seen. The
inter-whorled spaces have fewer articles.
Localities. — Marmeleira, Zouparria, Zambujal.
Toarcian stage. Upper Lias.

PENTACRINUS SUBSULCATUS, Munster
Pl. XXVII, fig. 12–14
Synonymy
Pentacrinus subsulcatus, Munster, 1831, in Goldfuss. Petref. Germ., I, p. 175, pl. 53, fig. 4.
Pentacrinus laevis, d'Orbigny, 1850 (non Miller). Prodrome, I, p. 241.
Pentacrinus subsulcatus, P. de Loriol, 1879. Monogr. des Crinoides foss. de la Suisse, p. 128. pl. 15, fig.
10
“
“
Dumortier, 1867. Lias infér. du bassin du Rhône, p. 234. pl. 50, fig. 14.
Pentacrinus scalaris, Dumortier, 1869. Lias moyen du bassin du Rhône, p. 163. pl. 23, fig. 10–14.
Pentacrinus subsulcatus. P. de Loriol, 1886. Paléontol. française. Terr. jurass., v. xi, II, Crinoides, p. 113,
pl. 145, fig. 1–14.
“
“
Choffat. 1887. Mesozoïque au Sud du Sado, p. 238.
(This species seems to have been interpreted variously, so it is impossible for me to extend its
synonymy.)
Dimensions
Diameter of the stalks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6 to 10 mm.
Height of the articles compared to the diameter of the stalks . . . . . . . 0.29 to 0.33

Stalk pentagonal, with very rounded corners. The faces are not very evident, sometimes
channeled between. Somes, but rarely, they are nearly completely flat. In a fragment of a
similar stalk is found on each face, a very slight, longitudinal median rib. In another, we see,
on each face, a slight depression near each corner. They follow each other, from article to

article, and form on each stalk two longitudinal series. In a third, small, lateral depressions
determine a wide rib, flat, median longitudinal very little accentuated with small median sutural
pores, without penetration. I have already indicated similar modifications in Paléontologie
française (loc. cit.). All the other characters, these in particular, rather special of the articular
facets remain identical. I have the conviction that the specimens belong to the same species as
the fragments of the typical stalk where we encounter them.
The articles are equal, relatively rather elevated, flat and smooth outside, separated by
sutures very little impressioned and not always leaving the crenellations to be perceived. On a
single specimen we note a small transverse rib, which appears to have been granular, in the
middle of each face. On the articular facets, the petals of the rosette are widely oval and
rounded at their end. The crenellations are long and regularly appear on the line of separation
of the petals, slightly arcing. The smooth space is lanceolate and very narrow. On rare
specimens is a sutural poriform depression in the middle of each face. The whorled articles are
a little thicker than the others. The five articular facets of the cirri occupy all the height. They
are wide, not very sunken. The transverse bourrelet is very thick at the ends. I cannot count the
number of articles that separate the whorled articles.
Similarities and differences. — The fragments of stalks, rather numerous, belonging to
this species that I have before me, are absolutely identical to the specimens from May
(Calvados), to which I have been able to compare them directly. I could not see any difference.
They even have some of the modifications that I reported in the latter. In this regard, I note that
the fragments of stalks mentioned above with impressions in the middle of the faces, singularly
resemble those to which I have given the name of Pentacrinus malleatus. These latter would
be like an exaggeration, approaching it by the articular facets, but differing by their
subcylindrical form. I add that Pentacr. malleatus has been collected with the stalks of Pentacr.
subsulcatus. I wonder now if it is not necessary to see it as one of these modifications of the
stalk of this latter species. I refer for more details concerning this species to what I have written
on the subject in Paléontologie française. The stalks of Pentacr. subsulcatus are distinguished
from those of Pentacr. jurensis, Quenstedt, by their corners strongly rounded, their faces more
channeled the sunken, and their articles lacking median protrusions accompanied by
depressions.
Localities. — Armaçâo-Nova, (Algarve).
Toarcian stage.
Localities outside Portugal. — St Fortunat (Rhône). France. (A fragment of stalk).
Lower Lias.
St Fortunat, St Cyrprès Lyon (Rhône). Corps (Vendée). France. — Bayreuth (Bavatia).
— Lehen near Fribourg en Brisgau (Bade).
Middle Lias. Liasian.
Landes, Fontaine — Etoupe — Four, May (Calvados). France.
Beds with Leptaena. Upper level of Middle Lias.

PENTACRINUS JACCARDI, P. de Loriol
Pl. XXVII, fig 15
Synonymy
Pentacrinus Jaccardi, P. de Loriol, 1879. Monogr. des Crinoïdes foss. de la Suisse, p. 130, pl. 15, fig. 13.
(Mem. Soc. paléont. Suisse, vol. v).
“
“
P. de Loriol, 1887. Paléont. franc. Terr. jurass., v. xi, II, p. 288.
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . 7 mm.

Pentagonal stalk with faces a little hollowed out and the corners obtuse. It is composed
of thin articles, very unequal, one, very thin, alternating with another more raised. These latter
are very thick in the middle of the surfaces to the detriment of the others. On a fragment of
eleven articles, there are two particularly elevated. The sutures that separate them are not very
marked and leave only a small view of the crenellations. The surface is altered. We see however
some impressions of granulations. The details of the articular facets are not distinct. I do not
the whorled article. The fragment described has none.
Similarity and differences. — I have been able to examine only one fragment of stalk
that could be near this species. It has the characters that I have given to characterize it. Its faces
are a little less hollowed out, which could be a simple modification. I believe thus that it is
necessary to refer it to it, with some reservation however, because of the small amount of
material. Moreover, the species has been established on a single fragment of stalk. It has thus
a particularly provisional character. However, I do not see to what better known species we
could refer it, either the specimen from Switzerland or that of Portugal. It is because of this
nearness that I have not neglected this last fragment.
Locality. — Porto-de-Moz.
Toarcian stage.
Localities outside Portugal. — Tunnel des Loges (Neuchatel). Switzerland.
Toarcian stage.

PENTACRINUS PENICHENSIS, P. de Loriol, 1891
Pl. XXVIII, fig. 1–6
Dimensions
Diameter of the stalks . . . . . . . . . 5 to 11 mm.

Stalk pentagonal, with the faces deeply hollowed out and the corners rounded. It is
composed of articles unequal in thickness, also in diameter. The thickest has a diameter of ¾
to 1 mm. The thickness of the thin ones scarcely exceeds ½ mm. The thinnest are more deeply
hollowed out than the thick. They also appear to form in the middle of the faces like so many

deep cavities. On the corners, they always appear set back. Most often the thin articles and
those that are thicker alternate regularly. We only rarely see two consecutive thin articles. The
articular facets being greatly elongated, the petals of the rosette are, consequently, very narrow.
The crenellations that limit it are rather short and stop a little before the periphery so that they
are not perceived on the sutures when the specimens are not altered. The external surface
appears to have been granular, but as it is always a little altered, I cannot decide that. The
whorled articles are a little thicker than the others and the articular facets of the cirri deeply
sunken. We count, generally, seven articles between two whorled articles.
With the fragments of stalks of the species, we see on some plates, fragments of arms to
which they belonged, very probably at least. These arms are slender and appear to have been
spread out. The maximum diameter attained is scarcely 2 mm. The articles, very convex on
their external surface, are thin, nearly equal to each other. Each has a spinose tubercle that is
found, alternatively to the right and to the left of the median line. The most complete branch
has two divisions. The first produces two branches with 18 to 20 articles. The second, 4
branches of which the length beyond 30 articles is unknown. The pinnules are, relatively, long
and robust, composed of rectangular elements a little longer than wide. We can suppose also
that the arms have belonged to Pentacrinus incallidus, but we do not see articles of the stalk
of this species on the same plates.
Similarities and differences. — I know numerous fragments of stalks belonging to this
species. The rock appears to be full of them in the locality where we encounter them. These
stalks are easily distinguished by the very thinness of the articles that compose them and their
strong inequality. An interwhorl, composed of a whorled article and seven articles scarcely
reaches six millimeters in height. We can compare these with those of Pentacr. brotensis, P.
de Loriol, but the latter are much less hollowed out on their faces and there is a difference of
diameter much less in the middle of the faces, in the thin articles. Finally, in the first, the thick
article is not enlarged in the middle of the faces at the expense of the thin article as happens in
the stalks of Pentacr. brotensis, and also in those of Pentacr. amblyscalaris, Thurmann.
Locality. — Péniche.
Aalenian stage.

PENTACRINUS INCALLIDUS, P. de Loriol, 1891
Pl. XXVII, fig. 16–17
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . . 6 to 8 mm.
Height of the articles compared to their diameter . . . . 0.31

Stalk exactly pentagonal, with sharp corners, rarely slightly hollowed out faces. It is
composed of equal articles, or sometimes slightly unequal, flat outside, separated by not very
marked sutures that do not allow seeing the crenellations. On the corners, the articles are
usually cut completely square, but in rare specimens, they are slightly arced in the direction of
the height and not very thick. The surface is smooth. No fragment has median sutural pores.
On the articular facets, the petals of the rosette are wide, surrounded by long crenellations, so

that the space in the middle is narrow and lanceolate. The opening of the central can is
extremely small. The whorled articles are a little more election and more stellate than the
others. The five articular facets of the cirri are not very sunken. I do not know how many
articles separate the whorls.
Similarities and differences. — This species does not have very well-defined characters.
However, I do not know to which I can refer the fragments of the described stalks that are
rather numerous. They are near those of Pentacrinus cristagalli, Quenstedt, but they differ by
the regularly pentagonal articles with completely flat faces, thick, always appearing smooth
and not having the median sutural pore visible in the very great majority of the fragments of
the stems of Pentacr. cristagalli, very numerous, that I have been able to examine. Moreover,
the sutures do not allow seeing the crenellations. The rosette of the petals on the articular facets
are wider and surrounded by longer crenellations. Finally, the dimensions are so different that
it is necessary to take this character into account.
Locality. — Péniche.
Aalenian stage.

PENTACRINUS AMBLYSCALARIS, Thurmann
Pl. XXVIII, fig. 7–10
Synonymy
Pentacrinus amblyscalaris, Thurmann in Sched.
“
“
Thurmann and Etallon, 1862. Lethea bruntrutana, p. 351, pl. 49, fig. 22.
“
“
P. de Loriol, 1875. Monographie des Crinoïdes fossiles de la Suisse, p. 148,
pl. xvi, fig. 16–20 (Mém. Soc. paléont. Suisse, v. vi).
“
“
P. de Loriol, 1887. Paléontologie française, Terr. jurassiques, v. xi, II.
Crinoïdes, p. 250, pl. 175, pl. 176, pl. 177.
(See in this work the synonymy of the species).
Dimensions
Diameter of the stalks . . . . . . 4 ½ to 7 mm.

Stalk pentagonal, more or less strongly hollowed out faces, with sharp corners. The
articles are relatively thin, alternatively a little unequal in diameter and thickness. The least
thick is more sunken in the middle of each face than the others. These latter are ordinarily
thicker at the same point and overlap on the adjacent ones. All are more or less strongly keeled,
but the thicker in a more robust way, especially in the middle of the faces where the keel is
always more accentuated. Often, in the thin articles, these are reduced to a simple tubercle or
have completely disappeared. The sutures that separate the articles allow the crenellations to
be seen. The surface is ordinarily smooth. On the articular facets, petals with the rosette are
oval, lanceolate, rather wide, surrounded by strong crenellations without being very long. The
whorled articles are thicker than the others. The articular faces of the cirri, widely oval, are not
very deep. We count 6 to 8 articles between two whorled articles. On the single fragment we
see a small poriform sutural depression in the middle of each face.

In other fragments of stalks, found with them, the keels are strong, granular, and the
sutures a little marginal. I cannot affirm that these fragments belong to the same species as the
others. It is probable because most of the characters are the same and I know some stalks of
Pentacrinus amblyscalaris, collected elsewhere have rather similar modifications
Similarities and differences. — The preceding description was made according to only
six fragments of stalks. Only one is very typical, i.e., have the general characters of the majority
of stalks know of the species. The others are examples of modifications that I have indicated
in Paléontologie française, such as the particularly protruding keels on the thick articles. The
other characters remain those of fragments of very typical stalks. It appears to me nearly certain
that the fragments of stalks described belong to Pentacr. amblyscalaris. However, I would like
to know a larger number to support my opinion.
Locality. —Alcobaça.
Lusitanian stage.
Localities outside Portugal. — Numerous localities in France and Switzerland. —
Petersberg near Goslar. (Hanover).
Rauracien. Zone with Cidaris florigemma.

BALANOCRINUS QUIAIOSENSIS, P. de Loriol, 1891
Pl. XXVIII, fig. 11–13
Synonymy
Balanocrinus subteroides, Ghoffat, 1880. Lias et Dogger, p. 9
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . , 3 mm.
Height of the articles compared to their diameter . . . . . 0.77.

Stalk pentagonal with rounded corners, smooth, composed of elevated articles, always
higher than half their diameter, separated by sutures that do not allow the serrations to seen, or
very vaguely as a slightly undulating line. In two fragments, the stalk is very slightly depressed
along the middle of the faces, with a median sutural impression, slightly in one, deeply in the
other. In one specimen, we note a slight tubercular protuberance in the middle of each face of
each article. Articular facet flat. The crenellations of the periphery are long and not very
numerous, the walls wide so that there remains very little space for the smooth sectors.
Similarities and differences. — Near Balanocrinus subteroides of the Middle Lias, this
species is distinguished by the pentagonal form of its stalk and the articular facet of its articles
covered with longer crenellations. It is difficult to say, according to this facet, if the species
belongs to Balanocrinus or the genus Pentacrinus. It is not the typical articular facet of
Balanocrinus as that of Balan. Subtrees, for sample. But it is no more the facet of Pentacrinus
with petals of the rosette well separated. The structure tends to indicate that these are sectors
separated by walls. Moreover, the other characters of the stalks are those of stalks of

Balanocrinus and those of Balan. subteroides make a transition. It thus seems to me natural to
place the species in the genus Balanocrinus while waiting more information. I know only four
fragments of stalks to refer to it, but I have believed it necessary not to neglect it because they
belong, I think, to a distinct species, not described, and collected at a lower level than that at
which we collected Balan. subteroides.
Localities. — Quiaios, Mogofores.
Sémurian stage. Zone with Gryphaea obliqua.

BALANOCRINUS PENICHENSIS, P. de Loriol, 1891
Pl. XXVIII, fig. 14
Dimensions
Diameter of the stalk . . . . . . 2 1/2 mm.
Cylindrical stalk, composed of articles not hollowed out in the middle and whose height
equals the diameter. They are separated by the sutures do not allow any serrations to be seen.
Articular facet flat. We count on the periphery, six rather long crenellations for each sector.
The walls are rather wide, the sectors smooth, ovoid and narrow.
Similarities and differences. — I know only a single fragment of stalk belonging to this
species and I have hesitated greatly on the appropriateness of giving it a name. However, this
stalk has a particular facies. The form of these articles is so exactly cylindrical, the great height,
the invisible serration of the sutures, the longer crenellations of the articular facets separate it
from the stalks of Balanocrinus subteroides, Quenstedt, as they nearly always occur. In Balan.
antiquus, P. de Loriol, the articles are notably thinner. The stalks are more pentagonal in Balan.
quiaiosensis, P. de Loriol, and the crenellations take up more space on their articular facets.
We can consider this species as provisional, as well as several others while waiting new
discoveries. The difference of level is still a means to distinguish Balan. subteroides, the
identity not being absolute.
Locality. — Péniche.
Sinemurian stage. Zone with Gryphaea obliqua.

BALANOCRINUS SUBTEROIDES, Quenstedt
Pl. XXVIII, fig. 5
Synonymy
Pentacrinus cylindricus, Desor, 1845. Crinoïdes Suisses, p. 12 (Bull. Soc. nat. Neuchatel, v. i).
Pentacrinus liasinus, d'Orbigny, 1850. Prodrome, v. i, p. 241.
Pentacrinus subteroides, Quenstedt, 1858. Der Jura, p. 197, pl. 24, fig. 35 and 36.
“
“
P. de Loriol, 1888. Paléontol. franç., Terr. jurass., v. xi, II, p. 300, pl. 182, fig.
3–9; pl. 183, fig. 1–14.
(See in this work the synonymy and description of the species).

Dimensions
Diameter pf the stalk . . . . . . . . . . . . . . . . . . . . . . . . . . 3 mm.
Height of the articles compared to their diameter . . . . 0.66

Stalk cylindrical, smooth, composed of articles more elevated than half their diameter,
face hollowed out and separated by dense sutures, slightly serrated. In the middle of each face,
i.e., opposite one of the granular cords that separate the sectors of the articular facet, is a very
small sutural pore. These pores seem united from article to article by a narrow longitudinal
depression, hardly visible. Articular facet edged at the periphery by small, short crenellations,
5 or 6 for each sector. The granular cordons are narrow, the rather large sectors smooth and
triangular.
Similarities and differences. — The small fragment that I just described, unfortunately
single, is completely identical to those that I have referred to Balanocrinus, and it appears
certain that it belongs to this species.
Locality. — Murtede.
Middle Lias. Charmouthian. Zone with Am. Jamesoni.

BALANOCRINUS aff. SUBTEROIDES, Quenstedt
Pl. XXVIII, fig. 16–20
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . 2 to 3 1/2 mm.
Height of the articles, compared to their diameter . . . . 0.60

Stalk slightly pentagonal, with very rounded corners and slightly convex faces,
completely cylindrical in fewer fragments. On most of the fragments, we observed in the
middle of each face, a sutural and median depression. In one fragment, it continues nearly the
entire length of the article in the form of a not very accentuated depression. The surface is
entirely smooth. The articles have, in general, a height a little greater than half their diameter.
They are separated by sutures, a little open, often very finely denticulated. On the articular
facets, the crenellations of the periphery, six of seven in number by sector, are relatively rather
short, the walls vey distinct, the sectors smooth, oblong and a little sunken. The whorled
articles are scarcely higher than the others. The syzygal facet is a little pentalobed. The articular
facets of the cirri are very sunken, oblong, surrounded by a small border. The ends of the
articular bourrelet are swollen into a tubercle. Above the faces is a very marked but short
depression. I do not know the number of articles that separate the whorled articles. In one of
the fragments, the whorled article has only 4 cirri.
Similarities and differences. — The fragments of stalks that I just described have the
general characters of the stalks of Balanocrinus subteroides, but they differ by the more
generally pentagonal form of their stalk, and their larger diameter. Of about twenty fragments
collected in the same locality, there are three or four that are regularly cylindrical. Nearly all

the diameter of the stalks of Balanocr. subteroides is smaller, but however I know fragments
that have a diameter similar to those of specimens from Portugal. On the contrary, among these
latter, there are almost never any that have the usual diameter of stalks very typical of the
species. It is necessary to note the Quenstedt (loc. cit.), has illustrated, under the name of
Balanocr. subteroides, a fragment of stalk very similar to those of Portugal. I have been very
indecisive on the subject of the identification of these fragments (that are very well preserved),
not finding enough differences to consider them as belonging to a new species, and not being
able to relate them to Balanocr. subteroides without making reservations. We are only too
often exposed to similar uncertainties when it is a matter of identifying simple fragments of
stalks.
Localities. — Campo Redondo, Quiaios, Alhadas de Baixo.
Charmouthian stage. Middle Lias.

BALANOCRINUS PUSTULOSUS, P. de Loriol, 1891
Pl. XXVIII, fig. 21
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . . , , , , , 4 to 4 ½ mm,
Height of the articles, compared to the diameter . . . . . . . . . . .0.44

Cylindrical stalk, covered with small granules or, rather, with small, very fine pustules,
nearly invisible to the naked eye, apart from each other, unequally spaced. The articles are not
more elevated than half their diameter. They are separated by completely linear sutures that do
not allow the denticulations to be seen. In one of the two fragments of stalks known, we note
a small median sutural pore on each face that appears in a very slight longitudinal groove. In
the other fragment, which appears to have been immediately above a whorled article, each of
the faces is marked with a deep median depression that reaches two articles and then is nearly
lost. Articular facet completely flat. The crenelated cords that limit the sectors are thin and
elongated. We count on the edge 6 to 7 short and strong crenellations on each sector.
Similarities and differences. — As has been said, I know only two fragments belonging
to this species. Each stalk differs from that of Balanocrinus subteroides, Quenstedt, to which
it is near by its large diameter, by the very fine and particular granulation on its surface, and
also, perhaps, the very slight longitudinal groove that unites the sutural pores and are not seen
in this latter species. The considerable difference in level should also be considered.
Locality. — Telheiro (Algarve).
Callovian stage.

BALANOCRINUS PENTAGONALIS, Goldfuss
Pl. XXIX, fig. 1–2
Synonymy
Pentacrinus pentagonalis, Goldfuss, 1826–33. Petref. Germaniae, v. i, p. 175, pl, 53, fig. 2, c, d. e, f.
Balanocrinus pentagonalis, Desor, 1848. Crinoïdes Suisses, Bull. Soc. Sc. nat. de Neuchatel, v. i, p.
214.
”
“
P. de Loriol, 1879. Monographie des Crinoïdes fossiles de la Suisse, p. 168,
pl. 17, fig. 17–28 (Mém, Soc. paléont. Suisse, vol. vi).
“
“
P. de Loriol, 1888. Paléontologie française, Terr. jurass, v. xi, II, Crinoïdes,
p. 327, pl. 188, 189, 190.
Balanocrinus Campichei, Choffat, 1887. Secondaire au Sud du Sado, p. 254.
(See in these works the description and illustrations of the species).
Dimensions
Diameter of the stalks . . . . . . . . . . . . . . . . . . . . . . . . . 3 to 3 ½ mm.
Height of the articles, compared to the diameter . . . . . . 0.42 to 0.50

Stalk pentagonal with flat faces and square corners or simply sharp. The faces are smooth
or with a transverse median bourrelet, smooth and small. On the articular facet we count on
the periphery 7 crenellations for each sector. The walls are rather wide. The sutures between
the articles are distinct but not very open, not allowing the crenellations to be seen. On the
whorled article, that is a little more hollowed out than the others on its faces, the articular facets
of the cirri are elliptical, sunken, but not very deeply.
Similarity and differences. — Five fragments of stalks have served for this description.
They belong incontestably to Balanocrinus pentagonalis, and no character separates them. I
have given many details on this species in the two cited works so that is useless to say more
here about it. I would have only repetitions to write.
Localities. — Praia de Joâo-Vaz, Sagres, Baleeira (Algarve).
Callovian stage.
Localities outside Portugal. — Prénevel, Pontet, near St Claude, etc. (Jura). Numerous
localities in France. — Châtillon (Jura bernois), Oberkirch (Soleure). Switzerland.
Lower Oxfordian stage (Ornatenthon).
Balmberg-Klus (Switzerland).
Oxfordian stage (Beds of Birmensdorf).
Chatelu (Neuchatel). Oberbuchsitten (Soleure). Switzerland. — Heidefluh near Ferrette
(Alsace).
Terrain with chert. Rauracien.

BALANOCRINUS SUBTERES (Munster), Agassiz
Pl. XXIX, fig. 3–4
Synonymy
Pentacrinites subteres, Munster, 1833, in Goldfuss. Petrefacta Germ., v. i, p. 176, pl. 53, fig. 5.
Balanocrinus subteres, Agassiz in Desor, 1845. Notice sur les Crinoïdes Suisses, p. 6. (Bull. Soc. Sc. nat.
de Neuchatel, v. i, p. 214).
Pentacrinus cylindricus, d'Orbigny, 1850. Prodrome, v. i, p. 383.
Balanocrinus subteres, P. de Loriol, 1888. Paléontologie française, Terr. jurass., v. xi, II, p. 348, pl. 192,
fig. 7–12; pl. 193.
(See in this work the synonymy of the species).
Dimensions
Diameter of the stalk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 to 7 mm.
Height of the articles, compared to their diameter . . . . . . . 0.37 to 0.50

Stalk cylindrical smooth, composed of articles more or less elevated, flat outside,
separated by apparent sutures, even slightly canalized, not allowing the denticulations to be
seen. On the articular facet of the five sectors are, relatively, large, smooth or slightly rugose
and scarcely depressed. The granular cords that separate them are narrow. On the periphery,
the crenellations are short and dense. We count up to nine for each sector, but in the fragments
of small dimension, there are only six. In one specimen, the articular facet of the articles has
only four sectors, the crenellations of the edge are not more numerous for each sector but they
are farther apart. The whorled articles are not more swollen than the others. The articular facets
of the cirri are not very extended, not very deep, oval-transverse, surrounded by a small ledge.
The ends of the articular bourrelet become two tubercles.
Similarities and differences. — The stalks of this species are well known, and I refer for
more details to Paléontologie française (loc. cit.). They appear to be common in Portugal. I
have before me about a dozen fragments all coming from the same locality. There can be no
doubt about their identification.
Locality. — Monte-Junto.
Lusitanian stage.
Localities outside Portugal. — Numerous localities in France and Switzerland. — Lochen
near Balingen (Wurtemberg). — Streitberg (Bavaria).
Oxfordian stage. Zone with Am. cordatus and Am. transversarius.
Wurenlingen, Rhyfluh near Brugg (Argovie). Oberbuchsitten (Soleure). Switzerland. —
Eybach (Wurtemberg).
Terrain with chert. Rauracien.
Baden (Argovie) and other locations in Switzerland.
Sequanian. Zone with Am. tenuilobatus.

EXTRACRINUS SUBANGULARIS (Miller), Morris
Pl. XXIX, fig. 5–6
Synonymy
New Pentacrinus, Cumberland, 1821. On a new Pentacrinus from Lyme Régis. Trans. geol. Soc. London,
vol. v, pl. 22, fig. 1–4.
Pentacrinites subangularis, Miller, 1821. A nat. hist. of the Crinoidea, p. 59, pl. I, pl. II, fig. 1–5.
Extracrinus lepidolus, Austin, 1843. Monogr. of living and extinct crinoids, p. 106, pl. XIII, fig. 1 toi k.
Extracrinus subangularis, Morris, 1854. Catal. of brit. foss., 2e ed., p. 80,
Pentacrinus subangularis, Choffat, 1880. Lias et Dogger, p. 12.
Extracrinus subangularis, P. de Loriol, 1889. Paléont. franc., Terr. jurass., v. xi, II, Crinoïdes, p. 393, pl.
201.
(See in this work the synonymy of the species.)
Dimensions
Diameter of the stalk . . . . . . . . 7 to 9 mm.

Stalks cylindrical or slightly pentagonal, with flat faces and very rounded corners. The
surface is smooth. Articles very unequal. Some, rather thick, with undulating sutures that are
simple and without impressions of denticulations. The others, regularly alternate, extremely
thin, Usually visible only in the spaces formed by the undulations of the adjacent ones. The
thick articles are, themselves, often rather unequal in thickness. In each article the articular
facet is rather depressed on one of the faces and raised on the other. The five petals of the
articular rosette ae narrow, a little claviform, elongated, round at the end, limited by a
protruding rib, finely crenelated. The free space is more or less hollowed out in the form of a
channel. The petals leave between them five large triangular sectors, more or less swollen, that
causes the undulations on the sutural edge. The surface of the articular facets that I can see,
being rough, I cannot distinguish the granulations that we frequently observe. The whorled
articles are not obviously thicker than the others. The five articular facets of the cirri are very
narrow and cut deeply into the edge of the article. The cirri are lodged in a groove, first very
deep, then gradually disappear on the faces of the stalk. I can count twelve articles between
two whorled articles. In one fragment, there are at least 14. I cannot count them all.
Similarities and differences.— I have before me only five fragments of stalks collected
in Portugal. They are perfectly well characterized. As I have already written elsewhere
(Paléontologie française, loc. cit.), I would not express an opinion on the subject of the diverse
species, known by the tops of their stalks, that are near Pentacrinites subanularis. There has
been, obviously, confusion on the subject of this species. Thus, it is not possible to give its
synonymy in a complete manner. I believe that the stalks that I just described belong to
Pentarc. subangularis of Miller, but I must agree that the stalks alone would not suffice to
identify a species in the group.
Locality. — Montemôr-Velho.
Middle Lias. Beds with Am. Jamesoni.

Localities outside Portugal. — Pouillenay, Venarey (Côte d'Or), and other localites in
France. — Metz, Mulhouse. Alsace Lorraine. — Hinterweiler, Pliensbach, etc. Wurtemberg.
— Lyme Regis, etc. England.

ANTEDON CHOFFATI, P. de Loriol
Pl. XXIX, fig. 7–11
Synonymy
Antedon Choffati. P. de Loriol, 1880. Descr. de quatre Echinod. nouveaux (Mém. de la Soc. paléont.
Suisse, vol. vii), p. 13, pl. 1, fig. 12–16.

Dimensions
Diameter of the calyx at the first radial ring . . . . . . . . . . . . . . 10 to 15.
Height of the calyx at the first radial ring, compared to its
diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.75 to 0.86

Calyx relatively elevated, ordinarily having the appearance of a cone more or less
truncated, nearly ovoid in the largest specimen. Centrodorsal piece thick, slightly pentagonal
with the corners very rounded and not very apparent, narrowed toward the dorsal surface that
it more or less truncated, but not very widely, and smooth or nearly so. The number of cirri is
variable. In the largest specimen, the articular facets form three vertical series, very regular, on
each face with three facets per series, except in a single one, median. There are thus 44 cirri in
all. In another smaller specimen, there are still three vertical series of facets on the faces, but
they are less regular and, most often, one of them, the median ordinarily, has only one facet,
while the others have two. On the contrary, in an individual of 11 mm in diameter, each of the
faces have only two series of cirri, with three in one and two in the other, but they are very
regular. The articular facets always have the same aspect. They are large, elliptical, not very
deep. The articular bourrelet is reduced to two tubercles between which is the orifice of the
canal. It is very rare that a sharp rib separates two series, but sometimes one sees a small,
smooth groove between two series, in the middle of the faces.
The basal pieces, entirely embedded between the first radials, are very narrow, not very
thick, slightly channeled on the dorsal surface. Most of the time they do not reach the edge and
are not visible outside. However, in some specimens, they are a little more elongated but, in
none do all five show themselves outside at their end.
The first radial pieces are relatively rather elevated and very apparent outside. Their
external face, sometimes vertical and even a little retracted in the largest individual, sometimes
rather swollen and overhanging the centro-dorsal piece, has at each end, a rather large
protuberance, often sharp. In two specimens, we note also, in the middle between these
protuberances, one or two very spiny tubercles. The dorsal surface is swollen in the middle of
each of the five primary radials. These swellings make the sutural line undulating between the
centrodorsal and the first radial ring. We note, on this dorsal surface, rugosities sometimes
limited to a small space around the central orifice, sometimes more extended. The articular
facet is not very elevated, nearly the height of the external edge, and extremely oblique to the
vertical axis of the calyx. In two or three individuals, the muscular impressions are nearly on

a horizontal plane. The impression of the elastic ligament, semilunar, narrow, not very buried,
is limited outside by a slight protruding net. The fossette, above the bourrelet, is very short and
very narrow. Articular bourrelet narrow and sharp. The orifice of the brachial canal,
immediately above, is very small. impressions of the interarticular ligament rather superficial,
not very extended, with a deeper point. Muscular impressions small and rough. The notch that
separates them is very narrow. The cavity of the calyx included in the first radial ring is very
little flared and of small dimensions. Its walls are strongly grooved.
Variations. — The calyxes belonging to this species that I know have some modifications
that I have indicated in the course of my description. But these variations are connected by
very obvious transitions. It remains an ensemble of perfectly constant characters.
Similarities and differences. — The calyx of this species is distinguished rather easily
from the others by the protuberances and tubercles that are found on the external edge of the
first radials and by the great obliqueness and low height of the articular faces.
Localities. — Villa-Quente, Engenheiro, Sapo, Forts d'Alhandra (Corallian of Amaral).
Lusitanian.

ANTEDON GAIOENSIS, P. de Loriol, 1891
Pl. XXIX, fig. 12–14
Dimensions
Diameter of the calyx at the first radial ring . . . . . . . . . . . . . . 7 to 10 mm.
Height of the calyx at the first radial ring, compared to its
diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.80

Calyx a little wider than high only when the first radial ring exists, entire smooth.
Central dorsal piece elevated, not very conical, scarcely pentagonal, nearly cylindrical,
widely truncated on its dorsal surface that is smooth and flat. I do not know its ventral surface.
The articular faces of the cirri are rather small, relatively elliptical, rather deep, with an articular
bourrelet swollen at the two ends. They form, on each face, three vertical series rather regular.
In each series are ordinarily two facets, sometimes only one, more rarely three. In a small
specimen that appears to belong to the same species, there are only two series on each face.
The most typical specimen has 28 cirri.
I have not been able to see the basal piece themselves. The end only is visible outside,
but not regularly. It is rare that in the same individual all five are apparent.
The first radial pieces are nearly as elevated as the centro-dosal. Their external edge is
regularly rounded, completely smooth, and less elevated than the articular facet and overhangs
the centro-dosal piece very little. The articular facet is not, relatively, very oblique to the
vertical axis of the calyx. The impression of the elastic ligament, semilunar and very narrow,
is bordered by a small protruding net, very narrow, accompanied inside by a small groove,
very narrow, limited by a small transverse bourrelet that, sometimes, nearly touches the
ligamental fossette. This is short, but deep. Articular bourrelet transverse, rather protruding.
Immediate above, in the middle, is the orifice of the canal, extremely small. impressions of the

transverse interarticular ligament, small, but rather sunken. Muscular impressions rugose, not
very extended.
The other radial pieces and the arms are unknown.
The base of the calycinal cavity included in the first radial rings is not very flared. Its
walls are covered with nearly vertical grooves as accentuated as those that mark the corners
and the middle of the first radials.
Similarities and differences. — The calyx of A. gaioensis is distinguished from that of
Antedon Choffati, P. de Loriol, by its less conical centro-dorsal piece, more widely truncated
at the base, the articular facets of these cirri, smaller, its first radial pieces less elevated on their
external edge that has neither protuberances nor spines, and notably less oblique to the vertical
axis on their articular facet. Its basal pieces are also, most frequently, apparent outside. We
know nothing about these two species above the first radial pieces. In the calyx of Antedon
Beaugrandi, P. de Loriol, the centro-dorsal plate is more conical, the cirri less numerous,
forming only two vertical rows on each face of the centro-dorsal piece, the external edge of the
first radial pieces is less elevated, their articular facet is still less oblique to the vertical axis of
the calyx, finally the cavity is more flared.
Localities. — Moinho do Gaio near Torres-Vedras, Villa Quente.
Lusitanian stage.

ANTEDON DELGADOI, P. de Loriol, 1891
Pl. XXIX, fig. 15
Dimensions
Diameter of the calyx at the first radial ring . . . . . . . . . . . . . . . 8 m.
Height of the calyx, with the first radial ring only
compared to its diameter . . . . . . . . . . . . . . . . . . . . . . . 0.75

Calyx short, subcylindrical, entirely smooth.
Centro-dorsal piece not very elevated, discoidal, widely truncated on its dorsal surface
that is flat and smooth. I do not know the ventral surface. The cirri were not numerous, a dozen
in number only, forming a single nearly regular horizontal series. The articular facets of the
cirri are rather large, protruding, nearly circular, deep. Some are smaller than the others. The
articular bourrelet is swollen at the ends.
The five basal pieces are apparent outside in the form of a very small, rounded button.
The first radial pieces are nearly as high as the centro-dorsal piece. Their external edge,
entirely smooth and rather strongly convex in a way to produce a depression on the suture
between the pieces, is perpendicular and nearly as elevated as the articular facet. This latter is
rather strongly oblique to the vertical axis of the calyx and, relatively, not very extended. The
impression of the elastic ligament is semilunar, rather narrow and not very sunken. The median
fossette elongated and deep. The articular bourrelet is thick and protruding. impressions of the
small interarticular ligament, a little rough in the sole specimen known, is the same as the
muscular impressions. The notch that separates these latter is very short. The cavity of the
calyx included in the first radial ring is not very flared. The grooves that mark the corners of
the first radials, as well as those that correspond to their middle, are very deep.

Similarities and differences. — I know only a single calyx belonging to this species. Its
centro-dorsal piece is completely similar to that of Actinometra. However, I believe more
probable that it belongs to an Antedon because of the structure and obliqueness of the articular
faces of the first radials. We encounter Antedon with a centro-dorsal also lacking cirri, but we
scarcely encounter Actinometra with articular facets of the first radials as oblique, leaving a
small opening of the calycinal cavity. I do not know a described species with which it could
be confused.
Locality. — Engenheiro.
Lusitanian stage.

THIOLLIERICRINUS RIBEIROI, P. de Loriol
Pl. XXIX, fig. 16–22
Synonymy
Thiolliericrinus Ribeiroi, P. de Loriol, 1880. Description de quatre Echinodermes nouveaux, p. 11, pl. 1,
fig. 3–11 (Mém. Soc. paléont. Suisse, vol. vii).
“
“
Herbert Carpenter, 1881. Nature, vol. 23, p. 377.
“
“
P. de Loriol, 1889. Paléont. franc. Terr. jurass., v. xi, II, Crinoïdes, p. 558, pl.
229, fig. 9.
Dimensions
Diameter of the centro-dorsal piece . . . . . . . . . . 4 to 9 mm.
Diameter of an isolated radial ring . . . . . . . . . . . . 9
“
Large diameter of the articles of the stalk . . . . . . . 4 to 7 “

Centro-dorsal piece pentagonal on its ventral surface, narrowing gradually towards its
dorsal surface that is elliptical. The ventral surface is slightly convex and occupied by five
impressions, tongue-shaped, narrow and not very hollowed out in the middle that, after the
opening of the central canal, ends at the corners of the pentagon. These depressions support
the basal pieces as occurs in the species of the genus Antedon. In the sectors, between these
impressions, we note on the edge a small protuberance and one or two slight depressions but
without regularity. The cirri number nine to ten, forming a single horizontal series. The
articular facets are large, subcircular, rather deep. The articular bourrelet is strongly swollen at
its ends. We note, in addition, much smaller depressions, but, deeper, less numerous,
irregularly arranged above the faces. I cannot see clearly to the bottom. But I suppose that there
is also an articular facet there and that it was the points of attachment of the cirri of smaller
size. A singular fact is that I have before me a centro-dorsal piece from the same deposit,
identical to the others in all points except that it does not have well-developed and very
characteristic articular facets, but only numerous small depressions similar to those I just
reported and arranged without order. On none of them can I verify if, at the bottom are, as I
suppose, an articular bourrelet pierced by the orifice of the canal. But I think that, in all
probability, it should be there, especially since, in this specimen, there are no other articular
faces. The dorsal surface of the centrodorsal piece is always occupied by an articular facet,
elliptical transversely in the direction of the large axis, by an articular bourrelet, rather thick,

pierced in the middle by the orifice of the canal. On each side is a depression, more or less
sunken. A small groove borders the periphery. In the specimen that has only small depressions
instead of large articulating facets, the articular bourrelet is bifurcated at one of its ends. This
individual is thus essentially abnormal, but this irregularity in the bourrelet is an unimportant
character. I have thought that a slight annular depression that we note in one specimen, near
the articular facet could suggest that there was a recessed stem item, but I am sure that there
was none. None of the centro-dorsal pieces that I know have first radial pieces, but we have
found with them, one specimen including the basal pieces and the first radial ring that is related
perfectly in details of its dorsal surface to the ventral side of the centro-dorsal pieces. I believe
I can affirm that it belongs to the same species.
The five basal pieces are very narrow. They have the form of a slightly enlarged tongue,
thickened at its external end that is very apparent, outside, between the sutures of the first
radials.
The first radial pieces are not very elevated. Their external surface, completely smooth
and regularly convex, is slightly re-entrant. Its height is a little less than that of the articular
facet. This latter is very oblique to the vertical axis, especially the region above the bourrelet.
It is, relatively, not very extended. The impression of the elastic ligament, semilunar, narrow
and not very sunken. Its external edge is slightly elevated and accompanied by a small groove.
The fossette, below the bourrelet, is relatively short. The transverse bourrelet is elevated and
sharp, little elevated in the middle for the orifice of the canal and above which opens a short
and narrow notch. impressions of the interarticular ligament are not very extended and not very
definite, with a deeper point. Muscular impressions are very small, rugose.
The cavity of the calyx included in the first radial ring is deep, but not very flared. The
ten grooves that mark the middle and the corners of the radial pieces are wide and deep. Each
interval of the walls is marked by a slight groove.
The dorsal surface of the radial ring has depressions and grooves that correspond to those
that have been reported on the ventral surface of the centro-dorsal piece, without more
regularity.
The stalk is composed of articles whose dimensions and form are rather variable. Most
of them are in the form of a water-clock, but they are nearly cylindrical. In a small number, we
note a slight pointed projection to each end of the large axis of the articular facet. Among those
that I have before me, the shortest is 5 mm long, the longest, 12 mm. The external surface is
entirely smooth. The articular facets are elliptical. In each article, except in very rare
exceptions, the large axis of one is not in the same direction as that of the other, forming with
it a right angle or more or less approaching a right angle. The articular bourrelet, having in the
middle the orifice of the canal, is ordinarily rather wide and very marked, accompanied on
each side by a parallel depression, usually rather deep. Sometimes the edge of the bourrelet is
flat and finely striated transversely. It is only rarely that it has some irregularity in its direction.
None of the fragments of the stalk that I have examined have shown me articular facets
indicating the presence of cirri or bifurcations.
Similarities and differences. — Thiolliericrinus Ribeiroi is distinguished without
difficulty from Thioll. Flexuosus by the form if its centro-doral and by the characters of the
first radials, the articular facets of the cirri are, also, very much larger in the typical examples.

Localities. — Tapada de Villa-Franca, Serra-da-Villa, Engenheiro. — Casai da Madeira,
Pedra d'Ouro (stalks).
Lusitanian stage.

THIOLLIERICRINUS INSUETUS, P. de Loriol, 1891
Pl. XXIX, fig. 23–29
Dimensions
Diameter of the first radial ring . . . . . . . . . . . . . . . . . . 11 mm.
Height of the calyx, up to the top of the first radials . . . 10 “

Calyx entirely smooth outside, thick, subcylindrical without second and third radials that
are unknown.
Centro-dorsal piece subcylindrical, a little irregular, more elevated on one side than the
other. We distinguish, on its surface, no articular facet indicating the presence of cirri. Its dorsal
surface is elliptical and occupied by an articular facet completely similar to those of the other
Thiolliericrinus. The articular bourrelet, in the direction of the large axis, does not touch the
edge by its ends that are connected by a kind of less protruding rim that limits a wide groove
running around the periphery. In the example described, we note a bifurcation of one of he
ends of the transverse bourrelet.
Basal pieces not visible from outside.
First radial pieces relatively not very elevated, unequal in height. The first radial ring is
more elevated on one side than the other, like the centro-dorsal piece. The floor of the cavity
of the calyx, instead of being horizontal, is oblique to the vertical axis. The external edge,
completely smooth, is vertical and more elevated than the articular facet. This is completely
oblique to the axis and nearly horizontal, so that we see it entirely when we look at the bottom
of the calyx. impressions of the elastic ligament, semilunar, narrow, sunken. The fossette is
extremely small. Bourrelet transverse, elevated, sharp, a little dilated toward the orifice of the
canal that is very small. impressions of the interarticular ligament not very extended. Muscular
impressions rugose, making a small protrusion. The notch that separates them flares out in such
a way to make very large lobes on the upper edge of the facet. The cavity of the calyx included
in the first radial ring is a little flared. The ten grooves that, in its interior, mark the middle of
the corners of the first radials are very accentuated. The rest of the walls are smooth.
I have before me numerous articles of stalks that, to judge by their appearance, come in
all probability from the same deposit as the calyx and that, according to their articular facet
can be related with certainty to the same species. These articles are very thick and had to
constitute a very massive stalk. The length of the articles is very variable. The longest, single,
is 25 mm in length and 10 mm in diameter. The shortest is only 15 mm in length and 9 mm in
diameter. The maximum diameter is 14 mm, the minimum is 7 mm (a single article). The long
articles have the form of a water-clock. The others are elliptical, or very irregular with a
protrusion at each end of the large axis, in the two articular facets. Like the first article, that
which supports the calyx was already very thick, to judge by the articular facet of the single
centro-dorsal piece known. It is not probable that the stalk had a tendency to narrow in
approaching the end. The small articles probably belonged to small calyxes. The surface is
entirely smooth, and we perceive no part with articulation indicating the presence of a cirrus

or a bifurcation. The articular facets of the articles are elliptical and very constricted. The
transverse bourrelet, rather large, pierced in the middle by the orifice of the canal that is very
fine, is found in the direction of the large axis. It is accompanied on each side by a rather
hollowed-out depression. The periphery is marked by a large groove that is limited inside by a
narrow and protruding bourrelet. In the smallest article, the orifice of the canal is singularly
wide, interrupting the bourrelet completely. The groove of the periphery is scarcely indicated.
In another, the articulation of one of the faces is nearly normal, but on the other the bourrelet
exists only in the form of a small circular mas surrounding the orifice of the canal. In a single
article, the large axis of one of the facets is parallel to that of the other facet. In all the others,
they are a right angle.
Similarities and differences. — The calyx of the species that I just described is certainly
abnormal in the sense that the centro-dorsal piece, at least in the single specimen known, does
not have cirri. All the other characters are very exactly those of Thiolliericrinus. I have
hesitated on what to do. Was it necessary to create a new genus for this Thiolliercrinus without
cirri. If the fact was perfectly proven for the species, I believe a separation would be necessary.
But I have made some observations that have shown me that, in the genus Thiollercrinus, the
disposition of the cirri on the centro-dorsal piece can be very variable in individuals of the
same species. They were always in small number. Then, as I have indicated in describing
Thiolliericrinus Ribeiroi, there is found in this species calyxes with more characteristic
articular facets of cirri, while others have, on their centro-dorsal piece, only small deep
depressions, at the base of which perhaps are found an articular facet that I have not yet
discovered. In any case, these cirri are different from those that articulate on the large facets
that we see on other examples, and I am not entirely persuaded these depressions were truly
the point of attachment of small cirri. I have made similar observations on the calyxes of
Thiolliericrinus flexuosus, and I have reason to believe they would be similar in at least two
other described species of which we know only very worn calyxes. The number of calyxes
belonging to the genus Thiollericrinus in a good state of preservation, up to now is very few.
There are still many observations to make to know the species in a complete way. However, I
believe that there are rather strong presumptions to accept that, in the same species, there can
be found calyxes whose centro-dorsal piece has cirri, while in others, they are lacking. In the
presence of these doubts, it is not possible for me to class in a new genus Thiolliericrinus
insuetus of which I know only a single example. We see no impression of basal pieces outside,
but this occurs in many species of Antedon. It would be however very useful to discover an
example that would permit examination of this. In any case, we cannot compare what I call the
centro-dorsal piece to the basal ring of Bourgueticrinus, whose pieces are sometimes closely
fused. In this case, this ring always rests on a basal article similar to that of Apiocrinus, with
five depressions separated by five keels and destined to receive the basal pieces. Here, the
dorsal facet of this piece, on which rests the first radial ring, is occupied by an articular facet
identical to that of the article of the stem. It is not possible to ignore that it is a centro-dorsal
piece identical to that of other Thiolliericrinus, but without cirri. Independently of the latter
character, this calyx cannot be confused with that of other species of the genus. The articles of
the stalk are distinguished immediately from those of Thiolliericrinus Ribeiroi by their
constricted and narrower articular facet, and by the wide groove limited by a rib that surrounds
the periphery.

Locality. — Serra das Figueiras.
Lusitanian stage (Corallian of Amaral).
Note added during printing
A second calyx of Thiolliericrinus insuetus has just been sent to me by Choffat. It is a
little larger than that I have described (its diameter is 12 mm), moreover absolutely similar.
The centro-dorsal is also a little more elevated on one side than the other and slightly swollen
at the periphery. It has no articular facets for the cirri but several of those small cavities that I
have mentioned in the description of Thiolliericrnus Ribeiroi, and whose bottom I cannot see
either. One of these small cavities is found on one of the first radial pieces and three or four
others on the sutural line of the first radials and of the centro-dorsal piece, so that we can
wonder if it is not necessary to attribute them to the work of some parasite. The dorsal surface
of the centro-dorsal piece is exactly the same as that of the described calyx, i.e., it represents
the articular facet of a Thiolliericrinus. None of the five basal pieces appear outside. The first
radials are identical to those of the type specimen.
This specimen was found at Monte-de-Boi (Serra- Gallega) near Villa-Verde, in the
Lusitanian stage.
Monte-de-Boi and Serra das Figueiras are approximately only two kilometers apart.

___________

GENERAL CONSIDERATIONS ON THE JURASSIC ECHINODERMS
OF PORTUGAL

The species of the Jurassic beds of Portugal that I have been able to identify and describe
are 146 in number, of which 69 are new.
The following table gives the distribution of these species in the various levels that,
according to Choffat, make up the Jurassic system of Portugal.

After examining this table, we can conclude that the Jurassic echinoderm fauna of
Portugal is relatively rather poor, because if we follow what we know presently, it contains 95
species of endocyclic echinoids, only 16 of exocyclic echinoids, one asteroid species, and 34
species of crinoids. In France, according to the information provided by the Paléontologie
française, we know 400 species of Jurassic endocyclic echinoids, 122 species of exocyclic
echinoids, and 219 species of crinoids. It is necessary to consider, obviously, in comparing
these numbers, the inequality of the surface of the two countries. One could also say that the
investigations in France were very actively done for a number of years. It is very probable that
the Jurassic fauna of this country is more completely known. However, all things considered,
the echinoderms are notably more numerous in the Jurassic deposits of France than in those of
Portugal. A curious fact is the great disproportion that exists between the species of endocyclic
and exocyclic echinoids, the number of the second hardly reaching a sixth of that of the first,
while in France it reaches more than a third.
The distribution of the species in the various stages is the following.
In the Sinemurian stage, we count only three species that are new.
In the Liasian stage, also three, but they are well known and characteristic:
Pentacrinus basaltiformis,
Balanocrinus subteroides,
Eoctracrinus subangularis.
The Toarcian stage has also furnished only crinoids, 5 species, of which 4 are already
known:
Pentacrinus basaltifomis,
Pentacrinus jurensis,
Pentacrinus subsulcatus,
Pentacrinus Jaccardi.
In the lower beds of the Bajocian stage, or Aalenian stage, we found 13 species, of which
6 are already known:
Cidaris cucumifera,
Cidaris Zschokkei,
Cidaris spinulosa,
Cidaris Lorteti,
Rhabdocidaris horrida,
Rhabdocidaris major.
I have described 6 species of the upper beds of the Bajocian stage, among which:
Cidaris Honorinae,
Collyrites ringens,
were already known.
In the Bathonian stage, 7 species of which 4 are found in other deposits of the stage:

Cidaris Koechlini,
Cidaris meandrina,
Hemicidaris pustulosa,
Stomechinus microcyphus.
The Callovian stage has 16 species of which 7 are already known:
Cidaris meandrina,
Cidaris Guerangeri,
Rhabdocidaris guttata,
Holectypus depressus,
Collyrites elliptica,
Dolichocrinus aberrans,
Eugeniacrinus caryophyllatus,
Eugeniacrinus Hoferi,
Balanocrinus pentagonalis.
The beds that, at Cesaréda, represent either the Upper Callovian or the Oxfordian have
furnished 8 species of which 5 are already described:
Millericrinus granulosus,
Millericrinus rotiformis,
Millericrinus horridus,
Millericrinus Escheri,
Pentacrinus cfr. amblyscalaris.

The beds of the upper Jurassic, which Choffat has included under the name of the
Lusitanian stage, are those that, by far, have provided most of the echinoderms, 82 species,
well over half of those that are known up to this day in the Jurassic terrain of Portugal.
Already known are:
Cidaris Blumenbachi,
Cidaris florigemma,
Cidaris lineata,
Cidaris marginata,
Cidaris glandifera,
Rhabdocidaris Orbignyana,
Rhabdocidaris caprimontana,
Rhabdocidaris crassissima,
Diplocidaris verrucosa,
Diplocidaris gigantea,
Acrosalenia angularis,
Acrosalenia Marcoui,
Pseudosalenia aspera,

Pseudodiadema Orbignyanum,
Pseudodiadema conforme,
Orthopsis Saemanni,
Acropeltis aequituberculata,
Glypticus sulcatus,
Magnosia nodulosa,
Stomechinus distinctus,
Phymechinus mirabilis,
Holectypus corallinus,
Pygaster umbrella,
Pileus hemisphaericus,
Pyrina icaunensis,
Pygurus Blumenbachi,

Peltastes Valleti,
Pseudocidaris rupellensis,
Hemicidaris Agassizi,
Hemicidaris crenularis,
Hemicidaris fistulosa,
Acrocidaris nobilis,
Pseudodiadema hemisphaericum.

Pygurus Hausmanni,
Collyrites Loryi,
Millericrinus horridus,
Millericrinus Escheri,
Millericrinus Milleri,
Millericrinus mespiliformis,
Balanocrinus subteres,

i.e., forty species that we encounter either in the Rauracian stage, or in the Sequanian stage, in
France, Switzerland, Germany, etc.
Finally, in the Pterocerian stage, only seven species can be mentioned. Hemicidaris
Agassizi, cited above, and Diplopodia pianissimo, were already known.
All these species are found, in Portugal, with very few exceptions, in the same level at
which they have been encountered in the various deposits where they have been cited.
Only nine species have been found in Algeria.
Seen in its entirety, the Jurassic echinoderm fauna of Portugal offers nothing particularly
special except, as I have already indicated, the enormous predominance of endocyclic
echinoids over exocyclic echinoids. It will certainly be enriched, thanks to the initiative of the
Commission of Geological Works, and without doubt, principally in regard to the lower stages
that have provided, up to now, so few species, relatively to what we know in other countries.
It is to be hoped that, in a few years, an important supplement will follow the present
monograph.

__________

PLATES

PLATE I
Fig. 1. Cidaris cucumifera, Agassiz. Fragment of the test of natural size; fig. 1 a, the same,
seen from the side; fig. 1 b, the same, enlarged.
Fig. 2. Cidaris Zschokkei, Desor. Spine of natural size; fig. 2 a, enlarged fragment.
Fig. 3. Cidaris spinulosa, Roemer. Incomplete spine of natural size; fig. 3 a, fragment of the
same, enlarged.
Fig. 4. Another incomplete spine of large size, related to the same species. Natural size.
Fig. 5. Cidaris Lorteti, Cotteau. Fragment of spine of natural size; fig. 5 a, enlarged fragment.
Fig. 6. Another spine of the same species of natural size; fig. 6 a, enlarged fragment.
Fig. 7. Cidaris quiaosensis, P. de Loriol. Incomplete spine, of natural size; fig. 7 a, 7 b, the
same, the two faces, enlarged; fig. 7 c, fragment of 7 b, very enlarged.
Fig. 8, 9. Cidaris penichensis, P. de Loriol. Spine of natural size, broken at the end; fig. 8 a,
enlarged fragment; fig. 9, another spine of the same species; fig. 9 a, enlarged
fragment.
Fig. 10. Cidaris Honorinae, Cotteau. Test and spine on a plate, of natural size; fig. 10 a, the
enlarged test.
Fig. 11. Fragment of test of the same species, probably near the top, of natural size; fig. 11 a,
the same, the mamelons are a little too small, they are worn, we see in a small
fragment of plate that remains, that at the ambitus, the granules of the miliary zone
must have been a little more numerous.
Fig. 12. Spine referred to the same species, of natural size; fig. 12 a. enlarged fragment.
Fig. 13. Another spine of the same species, of natural size; fig. 13 a, fragment of the same,
enlarged.
Fig. 14. Cidaris palliata. Represented so that we see it on the side of the rock, it is not exactly
divided in half; fig. 14 a, portion of the test visible on the other size, natural size;
fig. 14 b, fragment of the ambulacral area with poriferous zones, enlarged; fig. 14
c, fragment of the test, enlarged; fig. 14 d, the same specimen seen from the side
of the only apparent fragment; we distinguish the small tubercles of the ventral
surface.

PLATE II
Fig. 1. Fragment of plate with a part of the test of Cidaris cesaredensis, P. de Loriol, and two
incomplete spines. Natural size. Fig. 1 a, enlarged test; fig. 1 b, fragment of one of
the spines, enlarged.
Fig. 2. Spine of the same species a little embedded at the top in the rock, of natural size. Fig.
2 a, the same, enlarged; fig. 2 b, fragment very enlarged; fig. 2 c, bouton of the
same seen from below.
Fig. 3. Another incomplete spine, but whose top is completely preserved. Natural size.
Fig. 4. Another spine of natural size; fig. 4 a, base of the same, enlarged; fig. 4 b, articular
facet enlarged.
Fig. 5. Spine of Cidaris cymosa, P. de Loriol, of natural size; fig. 5 a, the same, enlarged; the
granules of the base are too regularly serial.
Fig. 6. Fragment of a spine of large size from Cidaris Koechlini, of natural size; fig. 6 a,
fragment of the same, enlarged.
Fig. 7. Spine of Cidaris meandrina, Agassiz, of natural size. Pataias.
Fig. 8. Another size of the same species, less swollen. Pataias. Natural size. Fig. 8 a, enlarged
fragment.
Fig. 9. Another spine, very swollen. Cesaréda. Natural size.
Fig. 10. Another spine, a little abnormal, but belonging to the same species. Pataias. Natural
size.
Fig. 11. Spine of the same species with dense granules. Cap Mondégo. Lower Gallovian. Fig.
11 a. enlarged fragment; fig. 11 b, bouton seen from below, enlarged.
Fig. 12. Spine of Cidaris mattosensis, P. de Loriol, of natural size; fig. 12 a, fragment of the
surface of the same, enlarged.
Fig. 13. Another spine of the same species, of natural size, seen at the top; fig. 13 a. fragment
of the surface of the same, enlarged.
Fig. 14. Incomplete spine of Cidaris trucilenta, P. de Loriol, of natural size; fig. 14 a, spine
and fragment of the surface, enlarged.
Fig. 15. Spine of Cidaris valladensis, P. de Loriol, of natural size; fig. 15 a, enlarged fragment.
Fig. 16. Fragment of spine of Cidaris Guerangeri, Cotteau, of large size. Natural size. Fig. 16
a, enlarged fragment.
Fig. 17. Fragment of spine of the same species, with the bouton. Natural size. Fig. 17 a, the
same, enlarged.
Fig. 18. Another spine of natural size of the same species: fig. 18 a, fragment of the same,
enlarged.

PLATE III
Fig. 1. Spine of Cidaris sagresensis, P. de Loriol, of natural size; fig. 1 a, enlarged surface;
fig. 1 b, Ventral region, enlarged.
Fig. 2. Fragment of the test of Cidaris Blumenbachi, Munster, of natural size; fig. 2 a, the
same, enlarged.
Fig. 3. Incomplete spines of the same species, of natural size; fig. 3 a, enlarged fragment; fig.
3 b, base of the spine, enlarged.
Fig. 4 and 5. Spines of Cidaris florigemma, Phil., of natural size; fig. 5 a, fragment of the
surface, enlarged.
Fig. 6. Very elongated spine of Cidaris lineata, Cotteau, of natural size; fig. 6 a, enlarged
fragment. In this example, all the sides are smooth. There are only, here and there,
some serial granules in an interval. Fig. 6 b, surface between two intervals, very
enlarged; fig 6 c, base and bouton, enlarged. Panasqueira.
Fig. 7. Another spine of the same species, shorter and more swollen with granular ribs in
some. Natural size. Panasqueira. Fig. 7 a, enlarged top; fig. 7 b, enlarged fragment
Fig. 8. Another spine of the same species. Natural size. Casal-Novo. Fig. 8 a, enlarged top.
Fig. 9. Fragment of spine with an ornamentation of the particular spine, referred however to
Cidaris lineata. Natural size. Cesaréda. Fig. 9 a, enlarged fragment.
Fig. 10. Small spine of the same species,with the ribs nearly completely granular. Panasqueira.
Fig. l1, 11 a. Cidaris marginata, Goldfuss, test of natural size; fig. 11 b, enlarged plates; fig.
11 c, ambulacral area at the ambitus, enlarged; fig. 11 d, ambulacral plates
enlarged. Neves (Trancoso).
Fig. 12. Another example of the same species with six rows of granules in the ambulacral areas,
at the ambitus. Cesaréda. Natural size. Fig. 12 a, ambulacral area at the ambitus,
enlarged.
Fig. 13. Spine of Cidaris marginata of natural size. Carrascal.
Fig. 14. Another spine of the same species. Natural size. Carrascal. Fig. 14 a, ventral region,
enlarged; fig. 14 b, very enlarged fragment.
Fig. 15. Another spine, sharper. Madragoa. Natural size.
Fig. 16. Another spine with a slightly abnormal form. Natural size. Panasqueira. The tubercles
are serial only toward the end. Fig. 16 a, enlarged fragment showing the sparse
tubercles.
Fig. 17. Large spine of the same species with the granular ribs very far apart. Alcobaça. Natural
size.
Fig. 18, 18 a. Spine of Cidaris nevesensis, P. de Loriol, both its two faces, natural size; fig. 18
b, fragment of the stalk, enlarged; fig. 18 c, ventral region, enlarged.

PLATE IV
Fig.

1. Spine of Cidaris thyrsiger, P. de Loriol, of natural size; fig. 1 a, enlarged fragment;
fig. 1 b, ventral region, enlarged; fig. 1 c, enlarged articular facet. Neves
(Trancoso).
Fig. 2. Another spine representing the species very well. Natural size. Panasqueira.
Fig. 3. Another spine of the same species. Natural size. Panasqueira. Fig. 3 a, enlarged
fragment; fig. 3 b, basal region, enlarged.
Fig. 4. Spine of Cidaris Gomesi, P. de Loriol, of natural size; fig. 4 a, fragment of the surface,
enlarged; fig. 4 b, top, enlarged.
Fig. 5. Cidaris guinchoensis, P. de Loriol, fragment of the test of natural size; fig. 5 a,
ambulacral area and interambulacral area, incomplete, taken on this specimen
and enlarged; fig. 5 b, tubercle of the same seen in profile and enlarged; fig. 5
c, enlarged pores.
Fig. 6. Another fragment of the test of the same species with a spine. Natural size. Fig. 6 a,
tubercle seen in profile and enlarged; fig. 6 b, fragment of an ambulacral area
with the poriferous zone, enlarged; fig. 6 c, spine, one of the faces, enlarged;
fig. 6 d, the same. The other face and enlarged.
Fig. 7. Spine referred to the same species, of natural size; fig. 7 a, fragment of one of the
faces, very enlarged; fig. 7 b, basal region, enlarged; fig. 7 c, enlarged end.
Fig. 8. Another spine of large size also attributed to the species, of natural size; fig. 8 a.
enlarged fragment taken from one of the faces; fig. 8 b, another fragment, at
the same enlargement, taken from another face; fig. 8 c, enlarged basal region;
fig. 8 d, enlarged articular facet.
Fig. 9. Incomplete spine of Cidaris panasqueirensis, P. de Loriol, of natural size; fig. 9 a,
enlarged bouton; fig. 9 b, enlarged articular facet; fig. 9 c, enlarged fragment
of the stalk.
Fig. 10. Spine of Cidaris louleensis, P. de Loriol, of natural size; fig. 10 a, enlarged fragment.
Fig. 1l. Fragment of spine of the same species, of natural size; fig. 11 a, enlarged bouton; fig.
11 b, articular facet.

PLATE V
Fig. 1. Fragment of spine of Cidaris glandifera, Goldfuss, of natural size.
Fig. 2. Another spine of the same species. Natural size. Fig. 2 a, enlarged fragment; fig. 2 b,
enlarged ventral region.
Fig. 3, 4, 5. Spines of Cidaris Choffati, P. de Loriol, of various forms; natural size.
Fig. 6. Another spine of the same species, of natural size; fig. 6 a, enlarged fragment; fig. 6
b, enlarged basal region.
Fig. 7. Another spine with ribs apart from each other, of natural size; fig. 7 a, enlarged
fragment.
Fig. 8. Another spine of Cidaris Choffati, sharp and with a small number of granules in the
intervals of the ribs: natural size; fig. 8 a. enlarged fragment.
Fig. 9. Another spine, very sharp, of natural size.
Fig. 10, 11. Other spines, of natural size. Spines of Cidaris Choffati, fig. 3–11, coming from
Cesaréda.
Fig. 12. Spine of large size of Cidaris Guimarûesi, P. de Loriol, of natural size. Alemquer. Fig.
12 a, enlarged fragment; the surface between the tubercles is completely smooth.
Fig. 13, 13 a. Another spine of the same species, both faces, of natural size. Carvalho. Fig. 13
b, enlarged bouton; fig. 13 c, enlarged articular facet.
Fig. 14. Another spine of the same species, slightly pointed at the top; fig. 14 a, enlarged
fragment taken toward the top, there where the ribs are well formed. Carvalho.
Fig. 15. Another small spine of the same species. Natural size. Carbalho.
Fig. 16. Another spine of Cidaris Guimarûesi of a very rare form. Alemquer. Natural size.
Fig. 17. Spine of Rhabdocidaris horrida of natural size.
Fig. 18. Another fragment of spine of the same species, not very spinose, of natural size; fig.
18 a, enlarged fragment.
Fig. 19. Another fragment more spinose, of natural size.
Fig. 20. Fragment of test found with spines and referred also to Rhabdocidaris horrida.
Fig. 21. Spine attributed to Rhabdocidaris major, Cotteau, of natural size. The illustrator has
put the tubercles everywhere. We see them on a restricted point.
Fig. 22. Rhabdocidaris guttata, of natural size; the rest of the test is embedded in the rock; fig.
22 a, fragment of an ambulacral area with poriferous zones, enlarged; fig. 22 b,
fragment of an ambulacral area, more enlarged; fig. 22 c, small fragment of the
miliary zone, enlarged.

PLATE VI
Fig. 1. Incomplete spine of Rhabdocidaris sagresensis, P. de Loriol, of natural size; fig. 1 a,
enlarged fragment; fig. 1 b, enlarged ventral region; fig. 1 c, enlarged articular facet.
Fig. 2. Incomplete spine of Rhabdocidaris Pereirae, P. de Loriol, of natural size; fig. 2 a,
enlarged fragment; fig. 2 b, top seen from above.
Fig. 3. Fragment of spine of Rhabdocidaris arrudensis, of natural size; fig. 3 a, enlarged
fragment.
Fig. 4. Another spine of the same species, of natural size; fig. 4 a, ventral region of the same,
enlarged; fig. 4 b, articular facet, enlarged.
Fig. 5. 5 a. Rhabdocidaris orbignyana, Desor, of natural size taken at the ambitus of natural
size. Cesaréda. Fig. 5 b, interambulacral plate taken at the ambitus, enlarged; fig. 5
c, ambulacral plates, enlarged.
Fig. 6. 6 a, 7. Fragments of three-keeled spines, of natural size. Cesaréda.
Fig. 8. Fragment of a large spine of the same species, nearly cylindrical. Natural size.
Cesaréda.
Fig. 9, 9 a, 9 b. Slender and flattened spine of the same species. Natural size. Cesaréda.
Fig. 10, 10 a. Another spine that became three-keeled, with a cylindrical base; the stalk has
smooth ribs. Natural size. Cesaréda. Fig. 10 b, enlarged fragment, taken at the
point where the ribs begin.
Fig. 11, 11 a. End of another spine with granular ribs. Natural size. Cesaréda. Fig. 11 b,
enlarged fragment.
Fig. 12. Small spine attributed to Rhabdocidaris orbignyana, of natural size. Cesaréda. Fig. 12
a, enlarged fragment.
Fig. 13, 13 a. Large spine of Rhabdocidaris orbignyana, oval at the base, then strongly
depressed; of natural size. Alcobaça.
Fig. 14. Another spine, cylindrical and very armed. Natural size. Alcobaça.
Fig. 15. Another spine with granular ribs on one of faces and smooth on the other. Natural size.
Alcobaça.
Fig. 16. Another spine belonging to the same species, very flattened, having capped an aborted
tubercle of the dorsal surface. A small collar, no bouton. Natural size. Alcobaça.
Fig. 16 a, articular facet.
Fig. 17. Fragment of a large spine also referred to Rhabdocidaris orbignyana.
Fig. 18. Fragment Rhabdocidaris mira, of natural size; fig. 18 a, interambulacral plate,
enlarged.

PLATE VII
Fig. 1, 2, 2 a, 3, 3 a. Spines of Rhabdocidaris Delgadoi, P. de Loriol, of natural size. CasalNovo, Arruda.
Fig. 4. Another spine of the same species, of natural size; fig. 4 a, enlarged fragment. CasalNovo.
Fig. 5, 5 a. Another spine of natural size, both faces. In this example, the spines do not form
whorls at the base; fig. 5 b, enlarged ventral area; fig. 5 c, enlarged articular facet.
Casal-Novo, Arruda.
Fig. 6, 6 a, 6 6. Another spine different from the more typical by its longitudinal ribs, both
faces, natural size. Casal-Novo.
Fig. 7, 7 a. Another typical spine of the species, of natural size. Moinho do Gaio.
Fig. 8, 8 a. Another spine of the species, more flattened at the end, of natural size. Moinho do
Gaio.
Fig. 9. End of another spine of the same species, of natural size. Moinho do Gaio.
Fig. 10, 10 a. Small spine in the form of a palette, with smooth ribs, attributed to Rhabdocidaris
Delgadoi, probably belonging to the small tubercles of the ventral surface, of natural
size. Moinho do Gaio.
Fig. 11, 11 a. Another similar small spine, with one of the faces convex, other a little concave,
of natural size. Moinho do Gaio.
Fig. 12, 13, 14, 14 a. Spines typical of the species, of natural size. Cesaréda.
Fig. 15, 15 a. Spine attributed to Rhabdocidaris Delgadoi, in the form of a palette, without
being very depressed, with smooth sides, of natural size. Cesaréda.
Fig. 16, 16 a. Another small spine attributed to the species, similar to that of fig. 11, of natural
size. Cesaréda.
Fig. 17, 17 a. Similar spine having had an aborted tubercle on the dorsal surface. Natural size.
Fig. 17 b, articular facet. It is smooth and convex on one side, concave and ribbed
on the other. Cesaréda.
Fig. 18. Very typical spine of the species, well preserved. Natural size. Curvaceira. Fig. 18 a,
enlarged ventral region; fig. 18 b, enlarged fragment, showing that the granules cover
the spine.
Fig. 19. Top of a spine belonging, in all probability, to Rhabdocidaris Delgadoi, of natural size
Curvaceira. Fig. 19 b, enlarged fragment.
Fig. 20. Spine of natural size referred to Rhabdocidaris caprimontana, Desor. Cesaréda. Fig.
20 a, enlarged fragment.
Fig. 21. Another incomplete spine, referred to the same species, of natural size. Fig. 21 a,
enlarged fragment; fig. 21 b, top seen from above. Alemquer.
Fig. 22, 22 a. Another spine probably belonging to the same species, but rather abnormal.
Natural size. Sopo, S.O. de Alemquer. Fig. 22 b, enlarged fragmentI.
Fig. 23, 23 a. Another incomplete spine probably belonging to the same species, of natural
size. Fonte de Touto Peco near Malveira.
Fig. 24, 24 a. Another incomplete spine of the same species. Natural size. Forte do Guincho.
Fig. 25. Another incomplete spine probably belonging to the same species. Natural size. Forte
do Guincho.
Fig. 26, 26 a, 27. Spines of natural size of Rhabdocidaris crassissima, Cotteau.
Fig. 28. Another spine of the same species, of natural size; fig. 28 a, enlarged fragment.

Fig. 29. Spine of natural size near Rhabdocidaris crassissima. Carrapateira. Fig. 29 a, top seen
from above.

PLATE VIII
Fig. 1, 1 a, 1 b. Spine of Rhabdocidaris Boccagei, P. de Loriol, its two faces. Natural size.
Boiaca. Fig. 1 c, fragment of the convex face, enlarged; fig.1 d. ventral region, enlarged;
fig. 1 e, enlarged articular facet.
Fig. 2, 2 a. Another fragment of spine of the same species, more oval. Natural size. Boiaca.
Fig. 2, b, enlarged fragment.
Fig. 3, 3 a. Another spine of the same species, with some small spinelets, see on the flat
surface, of natural size. Barrio.
Fig. 4, 4 a. Another spine of the same species with more marked keels, of natural size. Barrio.
Fig. 5, 5 a. Spine of Rhabdocidaris arsenoensis, of natural size.
Fig. 6, 6 a, 6 b. Another spine, both faces, of natural size; fig 6 c, fragment of the test.
Fig. 7, 7 a. Very spinose fragment, of natural size; fig. 7 b, enlarged ventral region.
Fig. 8. Another spine a little three-keeled, with long spinelets, of natural size.
Fig. 9. Spine having capped an aborted tubercle, of natural size; fig. 9 a, articular facet.
Fig. 10, 10 a, 10 b. Top of a spine of the same species, of natural size.
Fig. 11, 12. Plates collected with spines at Alverca, and very probably belonging to the same
species, of natural size; fig. 12 a, enlarged plate.
Fig. 13, 13 a, 14. Spines of Diplocidaris verrucosa, Gauthier, of natural size; the end is broken.
In the original of fig. 14, the spines are beveled.
Fig. 15. Another spine of natural size, broke; fig. 15 a, enlarged fragment.
Fig. 16. Another spine of natural size, a little more spinose, the spinelets tending, here and
there, to be joined by a small rib; fig.16 a, enlarged basal region.
Fig. 17. Fragment of another smaller spine, slenderer and more spinose, of natural size.
Fig. 18. Fragment that appears to have belonged to top of a spine, of natural size.
Fig. 19. Spine of small size, broken at the top, probably belonging to the same species, of
which it has the characters while different a little in ornamentation; figures 14 to 19
coming from Panasqueira.
Fig. 20, 21. Spines of the same species, of natural size. Moinho do Gaio.
Fig. 22. Small spine of natural size, having probably belong to the same species, similar to the
others by the basal region. Moinho do Gaio.
Fig. 23. Plate from the ambitus of a large individual where the scrobiculae were confluent.
Natural size. Panasqueira. Related to Rhabdocidaris verrucosa. In the fragment of an
ambulacral area that still exists, we see very clearly the four series of pores. Fig. 23
a, poriferous zone seen inside the test, enlarged. Panasqueira.
Fig. 24. Another fragment of test referred to the same species, of natural size. Panasqueira.
Fig. 25. Another fragment of test of natural size. Moinho do Gaio. Fig. 25 a, the same, enlarged.
Fig. 25 a, the same, enlarged.
Fig. 26. Another fragment of test of natural size referred to the same species. Moinho do Gaio.
Fig. 27. Another fragment of test of the same species, or natural size. Torres Vedras. Fig. 27 a,
fragment of the ambulacral area, enlarged.
Fig. 28. Spine of Diplocidaris gigantea, with few tubercles and lamellar ribs at the end, of
natural size. Casai de Madragoa.
Fig. 29. Another spine, more tuberlar, from the same locality. Natural size.
Fig. 30. Another spine of the same species, with strong undulating, transverse ribs. Natural
size. Signal of Alhadas. Fig. 30 a, enlarged fragment.

Fig. 31. Another spine of the same species, of natural size. Moinho do Gaio.

PLATE IX
Fig. 1. Fragment of the test of Diplocidaris guinchoensis, of natural size. Fig. 1 a, the same,
in part enlarged.
Fig. 2. Spine, probably of the same species, of natural size. Fig. 2 a, the same, toward the top
of the stalk, enlarged; fig. 2 b, enlarged fragment.
Fig. 3. Fragment of Diplocidaris decipiens, of natural size; fig. 3 a, enlargement of the same.
Fig. 4, 4 a. Acrosalenia angularis (Ag.), Desor, of natural size; fig. 4 b, fragment of the same
example, enlarged.
Fig. 5, 5 a, 5 b. Acrosalenia venusta, of natural size.
Fig. 6, 6 a. Less pentagonal example of the same species; fig. 6 b, enlarged fragment.
Fig. 7, 7 a, 7 b, Acrosalenia Delgadoi, of natural size; fig. 7 c, 7 d, enlargements of the same
individual.
Fig. 8, 8 a, 8 b. Acrosalenia Ribeiroi, of natural size; fig. 8 c, 8 d, enlargements of the same
example. Cap Mondégo.
Fig. 9. Another example of large size of the same species, of natural size. Cap Mondégo. Fig.
9 a, ambulacral plates of the same, near the peristome, enlarged.
Fig. 10, 10 a, 10 b. Acrosalenia Marconi, Cotteau, of natural size, example slightly deformed;
fig. 10 c, 10 d, enlargements of the same example; fig. 10 e, ambulacral plate
of the same, enlarged.

PLATE X
Fig.

1. l a. 1 b. Acrosalenia tenella, P. de Loriol, of natural size. Lirio. Fig. 1 c, 1 d,
enlargements of the same individual.
Fig. 2. Another example of natural size, has the peristome clearly exposed, seen from the
ventral surface. Lirio.
Fig. 3. Another example of small size, of natural size. Fig. 3a, top of one of the interambulacral
areas, very clearly preserved, enlarged. Lirio.
Fig. 4. Very large example seen in profile, of natural size. Cabo d'Ares. Fig. 4 a, ambulacral
plate, enlarged.
Fig. 5. Fragment of spine of natural size. Casa da Mina.
Fig. 6. Ambulacral plates taken from an individual from Pedreiras, enlarged.
Fig. 7. Pseudosalenia aspera (Ag.), Etallon, variety. Natural size. Ribeira de Sâo Marcos.
Fig. 7 a, 7 b. 7 c, enlargements of the same example; the peristome not being
entirely exposed, we do not see the peristomial edge in fig. 7 b, and 7 c.
Fig. 8, 8 a. Monodiadema Cotteaui, P. de Loriol, of natural size. North side of Serro d'Ares
(Arrabida).
Fig. 9. Ventral surface of another example, larger. Casal-Novo (Arrabida). Natural size.
Fig. 10, 10 a. Enlargements of another individual. North side of Serro d'Ares.
Fig. 11. Ambulacral plates at the ambitus of an example from El Carmen, enlarged.
Fig. 12. Ambulacral plates of another example of smaller size, enlarged. Pedreiras (Arrabida).
Fig. 13, 13 a. Pseudocidaris alhadosensis, P. de Loriol, of natural size. Fig. 13 b, 13 c, 13 d,
enlargements of the same example. In the upper plates (fig. 13 c), there are a large
number of granules but, as the surface is rough, we do not distinguish them clearly.

PLATE XI
Fig. 1. Spine of Pseudocidaris rupellensis, Cotteau, of natural size. Fig. 1 a, the same, the top.
The surface of the test being a little altered, the ornamentation is rather erased.
Fig. 1 b, articular facet, enlarged. Cesaréda.
Fig. 2, 2 a. Another spine of the same species, seen from the side and on the top, of natural
size. In this individual, the ribs are particularly accentuated on the top. Fig. 2 b,
enlarged fragment. Cesaréda.
Fig. 3, 3 a. Another spine of the same species seen from the side and on the top. Natural size.
Cabaceiro.
Fig. 4, 4 a. Another small spine belonging to the same species, seen in front and from the
side, of natural size. Cabaceiro. Fig. 4 b. enlarged fragment.
Fig. 5. 5 a, 5 b. Pseudocidaris lusitanica, P. de Loriol, of natural size. Alcobaça. Fig. 5 c,
apical system, enlarged. Fig. 5 d, 5 e, enlargements of the same example.
Fig. 6. Another example of the same species, young, of natural size. Alcobaça. Fig. 6 a, apical
system, enlarged. Fig. 6 b, compound ambulacral plates, enlarged.
Fig. 7–12. Various spines belonging to the same species. Natural size. Alcobaça.
Fig. 13. Another spine of the same species and from the same locality. Fig. 13 a, base and
bouton of the same individual, enlarged. Fig. 13 b, articular facet, enlarged. Fig,
13 c, enlarged fragment.
Fig. 14. Another spine, of natural size. Cabaceiro, near Torres Vedras. Same species.
Fig. 15, 15 a, 15 b. Pseudocidaris Choffaii, P. de Loriol, of natural size. Fig. 15 c, 15 d,
enlargements of the same individual.
Fig. 16. Spine of Pseudocidaris gaioensis, of natural size. Fig. 16 a, base and bouton of the
same, enlarged. Fig. 16 b, articular facet, enlarged. Moinho do Gaio.
Fig. 17, 18, 19. Other spines of the same species, of natural size. Same locality.
Fig. 20. Another spine of the same species. Outeiro Pragâo.

PLATE XII
Fig. 1, 1 a, 2, 3, 5, 6. Spines of Pseudocidaris spissa, P. de Loriol, of natural size. Alcobertas.
Fig. 4. Another spine of the same species, of natural size. Fig. 4 a, base and bouton of the
same, enlarged. Fig. 4 b, articular facet, enlarged. Fig. 4, c, enlarged fragment. Same
locality.
Fig. 7. Another spine of natural size. Fig. 7 a, enlarged fragment. Same locality.
Fig. 8, 8 a, 8 b. Pseudocidaris spinosa, P. de Loriol, of natural size. Santa-Cruz. Fig. 8 c, 8 d,
enlargements of the same individual.
Fig. 9. Spine of the same species, or large size, and glandiform, with keels at the top. Fig. 9
a, the same, see on the top. Santa-Cruz. Natural size.
Fig. 10. Another spine of natural size. Santa-Cruz. Fig. 10 a, base of the stalk and bouton of
the same, enlarged. Fig. 10 b, articular facet, enlarged.
Fig. 11 to 25. Various spines belonging to the same species, of natural size. Santa Cruz (14 and
15, 22 and 23, both faces of the same spine).
Fig. 26. Another glandiform spine of the same species. Natural size. Alhandra.
Fig. 27, 27 a. Compressed and very large spine of the same species. Natural size. Alhandra.
Fig. 28, 28 a. Another spine of very large size having all the characters of the species. Natural
size. Castello-Picâo. Fig. 28 b, articular facet, of natural size. Fig. 28 c, the same,
enlarged.
Fig. 29, 29 a. Hemicidaris cesaredensis, P. de Loriol, of natural size (the tubercles do not have
enough protrusion. Fig. 29 b, apical system of the same, enlarged.
Fig. 30. Another example of the same species, rough, but giving the form of the test. Natural
size.
Fig, 31. Another example in part embedded in the rock, equally rough. Natural size.
Fig. 32. Hemicidaris Agassizii, Dames (Roemer), of natural size. Cesaréda.
Fig. 33. Another example of the same species, of natural size. Cesaréda.

PLATE XIII
Fig.

1. Spine of Hemicidaris fistulosa, Quenstedt, of natural size. Fig. 1 a, top seen from
above.
Fig. 2. Another fragment of spine of the same species. Natural size. Fig. 2 a, top.
Fig. 3. Fistulose spine belonging to the same species. Natural size. Fig. 3 a, base and bouton
of the same, enlarged. Fig. 3 b. articular facet, enlarged. Fig. 3 c, fragment of the test.
enlarged. Fig. 3 d, the same, the top, which is not intact. Natural size.
Fig. 4. 4 a. Another acuminate spine belonging to the same species. Natural size.
Fig. 5. Another spine with some ribs toward the top. Natural size.
Fig. 6. Another fragment of spine of the same species. Natural size. Fig. 6 a, enlarged top.
Fig. 7. Spine of Hemicidaris crenularis, Agassiz, of natural size. Cabeça Redonda. Fig. 7 a,
the same, top.
Fig. 8. Another spine of the same species. Natural size. Cabaceiro. Fig. 8 a, the same, top.
Fig. 8 b, enlarged fragment.
Fig. 9. Another spine of the same species, with a particular ornamentation. Cabeça Redonda.
Natural size. Fig. 9 a, the same, the top that is intact; the stalk is not fistulose. Fig. 9
6, enlarged fragment.
Fig. 10, 10 a, 10 b. Hemicidaris mondegoensis, P. de Loriol, of natural size. Fig. 10 c, fragment
of an ambulacral area in its widest part, very enlarged. Fig. 10 d, apical system of the
same individual, enlarged; some wearing has removed the granules. Serra da Roa
Viagem, Cap Mondégo.
Fig. 11. Another example of the same species, of natural size. Fig. 11 a. 11 b, enlargements of
the same.
Fig. 12. Ambulacral plates very enlarged, taken on the second semi-tubercle after the apex.
Cap Mondégo.
Fig. 13. Spine of the same species, fragment of natural size. Cap Mondégo. Fig. 13 a, 13 6,
base and articular facet, enlarged. Fig. 13 c, fragment of test, very enlarged.
Fig. 14, 15. Other fragments of spines of the same species, not swollen above the collar, of
natural size. Cap Mondégo. Fig. 14 a, 15 a, fragments of the surface, enlarged.
Fig. 16. Another slender spine of the same species, of natural size. Cesaréda. Fig. 16 a,
fragment of the surface, enlarged.
Fig. 17. Fragment of spine of Hemicidaris alemquerensis, P. de Loriol, of natural size.
Cahestro near Alemquer.
Fig. 17 a, fragment of the surface, enlarged. Fig. 17 b, 17 c, base and articular facet of the
same, enlarged.
Fig. 18, 18 a. Another spine of the same species, both faces. Natural size. Same locality.
Fig. 19. Another spine of the same species. Natural size. Sopo, near Alemquer.
Fig. 20. Large spine belonging to the same species, ornamented in the same manner as the
others. Natural size. Cabaceiro.

PLATE XIV
Fig. 1, 1 a. Peltastes Valleti, P. de Loriol, of natural size. Fig. 1 b, dorsal surface, enlarged.
Fig. 1 c, 1 d. enlargements of areas of the same individual.
Fig. 2. Hemicidaris pustulosa, Agassiz, incomplete example, the only one known, of natural
size. Fig. 2 a, apical system of the same, enlarged. Fig. 2 b, ambulacral plates, enlarged.
Fig. 3, 3 a, 3 b. Hemicidaris arrabidensis, P. de Loriol, of natural size. Fig. 3 c, fragment of an
ambulacral area, enlarged. The slightly rough state of the individual does not permit
giving complete enlargements. Fig. 3 d, an ambulacral plate toward the ambitus,
enlarged.
Fig. 4. Interambulacral plates of another individual, enlarged. Fig. 4 a, ambulacral plate of the
dorsal surface, enlarged.
Fig. 5, 5 a. Hemicidaris lusitanicus, P. de Loriol, of natural size, the ventral surface, enlarged.
Pedreiras. Fig. 5 b, 5 c, 5 d, enlargements of the same individual. Serra do Nico.
Fig. 6. Another example of the same species, of natural size, the ventral surface. Pedreiras.
Fig. 7. Spine probably of Hemicidaris lusitanicus, of natural size.
Fig. 8. Ambulacral plate of Acrocidaris nobilis, Agassiz, taken at the ambitus. Fig. 8 a,
ambulacral plate taken in the same ambulacral area, below the ambitus.
Fig. 9, 9 b. Spine of Acrocidaris nobilis, Agassiz, of natural size. Fig. 9 a, enlarged fragment.
Cesaréda.
Fig. 10 and 12. Other spines of the same species, of natural size. Cesaréda.
Fig. 11. Another slender spine with a lateral keel of each side, and granular striations, referred
to the same species. Natural size. Cesaréda (found with fig. 9). Fig. l1 a, enlarged
fragment. Fig. 11 b, enlarged bouton.
Fig. 13, 13 a, 14, 14 a. Spines of the same species. Natural size. Murches.
Fig. 15. Very flattened small spine, of natural size. Curvaceira.
Fig. 16, 17. Other spines of the same species. Natural size. Curvaceira.
Fig. 18. Another spine of the same species. Natural size. Cabeça-Redonda.
Fig. 19, 20. Other spines of the same species. Natural size. Panasqueira.
Fig. 21. Spine referred to Hemicidaris Agassizii, Roemer, of natural size. Cesaréda. Fig. 21 a,
bouton of the same, enlarged.
Fig. 22. Another spine referred to the same species. Natural size. Cesaréda. Fig. 22 a, enlarged
fragment.

PLATE XV
Fig.

1, 1 a. Pseudodiadema muelense, P. de Loriol, of natural size. Fig. 1 b, fragment of the
same, enlarged.
Fig. 2. Another example of natural size, adhering to a plate. Fig. 2 a, the same, enlarged.
Fig. 3. Another individual with its spines, of natural size. Fig. 3 a, the same, enlarged, without
the spines to show the peristome.
Fig. 4. Fragment of spine of the same species, enlarged.
Fig. 5, 5 a. Young individual of the same species. Fig. 5 b, fragment of the same, enlarged.
Fig. 6, 6 a. Pseudodiadema hemisphaercum, Desor (Agassiz), of natural size.
Fig. 7. Pseudodiadema orbignyanum, Desor, fragment. Natural size.
Fig. 8. Pseudodiadema conforme, Etallon, of natural size. Cabeço do Jaspe.
Fig. 9. Another example of natural size. Cabeço do Jaspe. Fig. 9 a, fragment of the same,
enlarged.
Fig. 10, 10 a. Another individual of natural size. Same locality. Fig. 10 b, apical system
enlarged. Fig. 10 c, compound ambulacral plate, enlarged.
Fig. 11, 11 a. Diplopodia pianissima, Agassiz, of natural size. Arsena. Fig. 11 b, fragment of
the test at the ambitus, where the pores are not multiplied. Fig. 11 c, ventral surface of
the same, enlarged.
Fig. 12, 12 a. Orthopsis Saemanni, Wright, large example, of natural size.
Fig. 13, 13 a. Another individual of the same species, or natural size. Fig. 13 b, 13 c,
enlargements of the same. Fig. 13 d, enlarged tubercle. Fig. 13 e, ambulacral plates of
the same, at the ambitus, enlarged.
Fig. 14. Pleurodiadema Pereiroi, P. de Loriol, example of natural size, whose ventral surface
is destroyed. Tapada de Villa-Franea. Fig. 14 a, dorsal surface, enlarged. Fig. 14 b,
interambulacral plate at the ambitus, enlarged. Fig. 14 c, enlarged ambulacral plate.
Fig. 15. Another example of the same species in which the dorsal surface is incomplete. Natural
size. Fig. 15 a, fragment of the ventral surface, enlarged. Fig. 15 b, fragment at the
ambitus, enlarged. Forte do Guincho.

PLATE XVI
Fig. 1, 1 a. Cyphosoma Ribeiroi, P. de Loriol, A slightly deformed individual, of natural size.
Fig. I1 c, enlargements of the same.
Fig. 2, 2 a, 2 b. Endodiadema lepidum, P. de Loriol. Cap Mondégo. Natural size. Fig. 2 c, 2 d,
enlargements of the same individual completed using the example of fig. 3.
Fig. 3, 3 a. Another example of the same species. Cap Mondégo. Natural size. Fig. 3 b, ventral
surface of the same, enlarged; both areas, very rough, have been completed by the others.
Fig. 4. Acropeltis aequituberculata, Agassiz, of natural size. Forte do Guincho. Fig. 4 a, the
same, the dorsal surface, enlarged. Fig. 4 b, apical system of the same, enlarged.
Fig. 5, 5 a, 5 b. Glypticus burgundiacus, Michelin, of natural size; fig. 5 c, 5 d, enlargements
of the same individual.
Fig. 6, 6 a, 6 b. Glypticus algarbiensis, P. de Loriol, of natural size. Fig. 6 c, 6 d, enlargements
of the same. As the surface is very rough, details are the granulation is not very distinct,
and it can have some slight errors.
Fig. 7, 7 a, 7 b. Glypticus sulcatus (Goldf.), Agassiz, of natural size. Trancoso. Fig. 7 c,
enlarged ventral surface. Fig. 7 d, fragment of an interambulacral area with the poriferous
zones, enlarged. Fig. 7 e, enlarged tubercle.

PLATE XVII
Fig. 1, 1 a, 1 b. Codiopsis lusitanicus, P. de Loriol, restored individual for the group, according
to the preserved ambulacral and interambulacral areas; the form is not pentagonal
enough, and some flattening of the convexity of the form could not be made. Fig. 1 c,
ventral region of an ambulacral area, enlarged. Fig. 1 d, ventral region of an
interambulacral region, enlarged. Fig. 1 e, plate of one of the interambulacral areas, at
the ambitus, very enlarged. We see the scars of some deciduous granules that have fallen.
Fig. 1 f, enlarged radioliform mamelon. Fig. 1 g, the same, seen from above. Fig. 1 h,
enlarged ambulacral plate.
Fig. 2. Ambulacral plate of another example of the same species, in which the median plate
nearly becomes a demi-plate.
Fig. 3, 3 a. Gymnodiadema Choffati, P. de Loriol, of natural size. Fig. 3 b, ventral region of
one of the interambulacral areas, partially preserved, enlarged. Fig. 3 c, two enlarged
ambulacral plates. Fig. 3 d, fragment of the test above the ambitus. Fig. 3 e, fragment of
the test of an interambulacral area, very enlarged, showing the scars and the flexuous
lines of the scales. Fig. 3 f, tubercle of the ventral surface, enlarged.
Fig. 4, 4 a. Fragment of the test of Magnosia cfr. nodulosa, Goldf., of natural size. Fig. 4 b,
fragment of the test of an interambulacral area, enlaged. Fig. 4 c, fragment of an
ambulacral area taken toward the top, enlarged.
Fig. 5. 5 a, 5 b. Stomechinus Choffati, of natural size. Fig. 5 e, fragment of an ambulacral area
and half of an interambulacral area taken above the ambitus, enlarged. Fig. 5 d, existing
plates of the apical system, enlarged. Fig. 5 e, enlarged ambulacral plates.

PLATE XVIII
Fig. 1, 1 a, 1 b. Stomechinus cesaredensis, P. de Loriol, example of natural size, a little altered
in its form and, partially, on its surface. Fig. 1 c, fragment of an ambulacral area with
four interambulacral plates of the same, enlarged; they are taken at the ambitus. Fig. 1 d,
fragment of an ambulacral area toward the top, enlarged. Fig. 1 e, fragment of an
interambulacral on the edge of the peristome, enlarged. Fig. 1 f; ambulacral plates taken
at the ambitus, enlarged. Fig. 1 g, ambulacral plates taken toward the top, enlarged.
Fig. 2, 2 a. Stomechinus distinctus, Agassiz, of natural size. Fig. 2 b, 2 c, enlargements of the
same individual. Fig. 2 d, ambulacral plates at the ambitus, enlarged. Fig. 2 e, ambulacral
plates taken above the ambitus, enlarged.
Fig. 3. Stomechinus microcyphus, Wright, of natural size. Fig. 3 a, the same, enlarged.

PLATE XIX
Fig. 1, 1 a. Polycyphus Ribeiroi, P. de Loriol, of natural size. Fig. 1 b, interambulacral area and
ambulacral area, near the peristome, enlarged. Fig. 1 c, fragment of an ambulacral area
with the poriferous zone, very enlarged. Fig. 1 d, tubercles of the ventral surface, very
enlarged. Fig. 1 e, very enlarged tubercle, seen in profile.
Fig. 2. Phymechinus mirabilis, Desor (Agassiz), the dorsal surface, of natural size. Fig. 2 a,
ambulacral area and poriferous zone, enlarged fragment. Fig. 2 b, fragment of an
interambulacral area, enlarged. Fig. 2 c, enlarged pores.
Fig. 3, 3 a, 3 b. Holectypus depressus, Desor, of natural size. Cap Mondégo. Fig. 3 c, fragment,
at the ambitus, enlarged. Fig. 3 d, fragment of the same, around the peristome, enlarged.
Fig. 4, 4 a. Holectypus corallinus, d'Orbigny, of natural size. Lirio. Fig. 4 b, fragment of an
ambulacral area, at the ambitus, enlarged. Fig. 4 c, enlarged interambulacral plates.
Fig. 5, 5 a, 5 b. Pygaster algarbiensis, P. de Loriol, of natural size. Fig. 5 c, fragment of an
ambulacral area at the ambitus, enlarged. Fig. 5 d, fragment of the unpaired
interambulacral area, below the periproct, enlarged.

PLATE XX
Fig. 1, 1 a, 1 b. Holectypus Choffati, of natural size. Fig. 1 c, apical system, enlarged. Fig. 1 d,
enlarged ambulacral area. 1 e, enlarged interambulacral plates.
Fig. 2. Another example of the same species, seen from the ventral surface, of natural size.
Fig. 2 a, interambulacral tubercles of the dorsal surface, enlarged. Fig. 2 b, 2 c, fragment
of an ambulacral area and of an interambulacral area at the ventral surface, enlarged.
Fig. 3, 3 a, 3 b. Pygaster thomarensis, P. de Loriol, of natural size. Fig. 3 c, fragment of an
ambulacral area taken at the ambitus, enlarged. Fig. 3 d, fragment of an ambulacral area
at the ventral surface, enlarged. Fig. 3 e, interambulacral plates at the ambitus, enlarged.
Fig. 3 f, interambulacral tubercles, very enlarged.

PLATE XXI
Fig. 1. Pileus hemisphericus, Desor, example of natural size, corroded on the dorsal surface,
seen in profile by the posterior surface. Fig. 1 a, ventral surface of the same individual. Fig. 1
b, ambulacral area by the ventral surface, enlarged. Fig. 1 c, interambulacral plates of the
ventral surface, very enlarged. Fig. 1 e, ambulacral plates, enlarged.
This specimen belongs to the National Museum.

PLATE XXII
Fig 1. Pygaster umbrella, Agassiz, fragment of the ventral surface, of natural size. Fig. 1 a,
enlarged tubercles. Fig. 1 b, fragment of an ambulacral area at the ventral surface,
enlarged. — National Museum.
Fig. 2. Pygurus Blumenbachi, Agassiz, large example of natural size. Fig. 2 a, posterior region
of the same, at the ventral surface, of natural size.
Fig. 3, 3 a. Young individual of the same species, of natural size. — National Museum.
Fig. 4, 4 a, 4 b, 4 c. Echinobrissus aloecensis, P. de Loriol, of natural size. Fig. 4 d, the same,
enlarged.

PLATE XXIII
Fig. 1. Pygurus Blumenbachi, Agassiz, example figured pl. XXII, of natural size, seen in
profile. — National Museum.
Fig. 2, 2 a. Pygurus Hausmanni, Agassiz, of natural size. Columbeira. — National Museum.
Fig. 3, 3 a, 3 b, 3 c. Echinobrissus lusitanicus, P. de Loriol, of natural size.
Fig. 4, 4 a. Another example of the same species, more widely oval, of natural size.
Fig. 5, 5 a, 5 6, 5 c. Echinobrissus alemquerensis, P. de Loriol, of natural size.
Fig. 6, 6 a. Collyrites elliptica, Desor, of natural size. Cap Mondégo.
Fig. 7,7 a, 7 b. Collyrites Loryi, A. Gras, of natural size. In this individual, the best for form,
the ambulacral areas are not very distinct. Cabeco-Redondo.

PLATE XXIV
Fig. 1, 1 a, 1 b. Pyrina icaunensis, Cotteau, of natural size.
Fig. 2. Aspidaster Delgadoi, P. de Loriol, seen from the dorsal surface, of natural size. In the
preserved arms, the marginal plates of the row that appears ventral in the illustration are
completely worn and no longer have their swollen surface. Fig. 2 a, the same specimen
seen in profile, of natural size. The marginal plates that we distinguish are all more or less
flattened by wear. Fig. 2 b, ventral surface of an arm; it is the only fragment in which it is
distinct. Natural size. Fig. 2 c, section of an arm, of natural size. We do not distinguish the
adambulacral plates.
Fig. 3. Dolichocrinus aberrans, P. de Loriol, of natural size. Sagres. Fig. 3 a, the same example,
enlarged; the end of the first radials is broken. Fig. 3 b, the same, enlarged, seen from
above. Fig. 3 c, articular fact of one of the first radials, very enlarged; it is a little rough,
so that the impressions are not distinguished with all the clearness desired.
Fig. 4. Calyx of Dolichocrinus aberrans, in which the first radials are entire. Natural size. La
Pouza. Fig. 4 a, the same, enlarged. Fig. 4 b, ventral surface of the first radial ring, in the
form of a tube, of the same specimen, enlarged, showing the five depressions in which are
lodged the basal pieces.
Fig. 5. Article of stalk collect at Sagres with the calyx of Dolichocrinus aberrans, and
attributed to this species. Natural size. Fig. 5 a, 5 b, the two articular facets of the same
article, enlarged.
Fig. 6. Calyx of Eugeniacrinus caryophyllatus, Goldfuss, of natural size. Fig. 6 a, the same,
enlarged.
Fig. 7. Calyx de l'Eugeniacrinus Choffati, of natural size. Fig. 7 a, the same, enlarged. Fig. 7
b, the same, seen from above, enlarged. Fig. 7 c, articular facet of the base, enlarged.
Fig. 8. Article of stalk of Eugeniacrinus Hoferi, Munster, enlarged. Fig. 8 a, 8 b, the two
articular facets of the same article, enlarged.
Fig. 9. Articles of stalk of Millericrinus granulosus, Etallon, of natural size. Fig. 9 a,
enlargements of one, on its external surface. Fig. 9 b, articular facet. Fig. 9 c, enlargements
of the same.

PLATE XXV
Fig. 1. 1 a, 1 b. Millericrinus cesaredensis, P. de Loriol, calyx incomplete, of natural size. We
see only two of the first radial pieces of the articular facet.
Fig, 2. Millericrinus rotiformis, d'Orbigny, fragment of stalk of natural size.
Fig. 3. Another fragment of stalk of the same species, of natural size. Fig. 3 a, articular facet.
Fig. 4, 4 a, 5, 5 a, 6, 6 a. Fragments of stalks of Millericrinus algarbiensis, P. de Loriol, of
natural size, and enlarged. Fig. 6 b, articular facet, a little rough, enlarged.
Fig. 7, 8, 9. Fragments of stalks of stalks of Millericrinus horridus, d'Orbigny, of natural size.
Alcobaça. Fig. 7 a, articular facet a little enlarged.
Fig. 10. First radial piece of a calyx of a calyx of Millericrinus Milleri, d'Orbigny, of natural
size; external surface seen upside down. Fig. 10 a, the same, its internal surface. Fig. 10
b, articular facet a little rough.
Fig. 11. Fragment stalk of the same species, of natural size. Fig. 11 a, the same, enlarged. Fig.
11 b, articular facet enlarged, it is very rough.
Fig. 12, 12 a. Article isolated from the stalk of the same species, of natural size and enlarged
on the articular facet.
Fig. 13, 13 a, 13 b. Millericrinus rnespiliformis, Schlotheim, calyx of natural size. Alcobaça.
Fig. 14. Another calyx of the same species, with the larger basal article. Natural size.
Fig. 15, 15 a, 15 b. Calyx of the same species in which the absence of three of the basal pieces
permits seeing the basal article, in column, embedded in the calyx, its surface as well as
that of the ribs of the basal pieces, is finely granular. Engenheiro. Natural size. In fig. 15
b, we see the articular facet of the second article of the stalk embedded in the basal article.
Fig. 16, 16 a, 16 b. Another calyx of the same species, with very little elevated radial pieces ad
basal pieces of an exceptional size. Barros. Natural size. Fig. 16 c, the same, seen above
and enlarged.
Fig. 17, 17 a. Fragment of stalk of natural size belonging to the species. Alcobaça.

PLATE XXVI
Fig. 1. Fragment of stalk of Millericrinus Escheri, P. de Loriol, of natural size. Cesaréda.
Fig. 2. Another fragment of stalk of the same species, in which the articles are a little convex
and smooth. Natural size. Fig. 2 a, articular facet, enlarged. Cesaréda.
Fig. 3. Another fragment of stalk of the same species, with articles a little convex and
tubrculose. Natural size. Moinho do Gaio. Fig. 3 a, articular facet.
Fig. 4. Another fragment of stalk of the same species, with the articles very convex and
tubucular. The articular facet is similar to that of the other examples illustrated. Natural
size. Alportel.
Fig. 5, 5 a, 5 b. Calyx of Millericrinus lusitanicus, P. de Loriol, of natural size. Alcobaça.
Fig. 6, 6 a. Another large example of the same species, of natural size, with the basal pieces
only. Fig. 6 b, articular facet of the stalk, a little enlarged. Alcobaça.
Fig. 7,7 a, 7 b. Isolated basal article of the same species, of natural size, seen from three sides.
Alcobaça. Fig. 7 c, articular facet of the stalk, a little enlarged.
Fig. 8, 8 a, 8 b. Another example of the same species, with basal pieces only. The form of the
calyx is a little less hemispherical and a little less constricted at the base. Alcobaça.
Fig. 9. Another calyx of the same species, of small size. Natural size. Alcobaça.
Fig. 10. First article of the stalk of a calyx of the species, which is sunken deeply into the basal
article. Alcobaça. Fig. 10 a, the same, its dorsal surface, entering the basal article. Fig.
10 b, the same, seen in profile; this figure is upside down.
Fig. 11, 11 a. Fragment of stalk of the same species. Natural size. Alcobaça.
Fig. 12. Fragment of stalk of Pentacrinus basaltiformis, Miller, of natural size. CampoRedondo. Fig. 12 a, enlarged fragment.
Fig. 13, 13 a. Another fragment of stalk of the same species, not very granular, of natural size.
Murtedes. Fig. 13 b, 13 c, enlargements of the same.
Fig. 14, 14 a. Another fragment, of natural size, whose faces are nearly flat. Murtedes.
Fig. 15, 15 a. Another fragment whose faces are not very granular. Natural size. Murtedes.
Fig. 16. Another fragment referred to the same species, in which the articles are very hollowed
out and the surface smooth. Natural size. Zambujal. Toarcian. Fig. 16 a, syzygal
articular facet, a little enlarged.
Fig. 17. Another fragment, smooth and hollowed out. Natural size. Zambujal. Fig. 17 a, syzygal
articular facet. Fig. 17 b, another articular facet, enlarged.
Fig. 18. Another fragment whose faces are flat and smooth. Natural size. Zambujal. Fig. 18 a,
enlarged articles.
Fig. 19. Another fragment of the same species, in which the articles are a little granular and
scarcely hollowed out. Natural size. Zambujal. Toarcian. Fig. 19 a, enlarged articles.

PLATE XXVII
Fig. 1, 1 a. Fragment of stalk of Pentacrinus jurensis, Quenstedt, of natural size with not very
accentuated transverse ribs. Porto-de-Moz. Fig. 1 6; enlarged articles.
Fig. 2, 2 a. Another fragment of stalk of the same species, a little worn. Natural size. Portode-Moz. Fig, 2 b, enlarged articles.
Fig. 3, 3 a. Another fragment, a little granular. Natural size. Fig. 3 b, enlarged articles.
Fig. 4, 4 a. Another fragment with faces not very hollowed out, protruding transverse ribs,
but depressions not very accentuated. Natural size. Serra d'El-Rei. Fig. 4 b, enlarged
articles.
Fig. 5. Another fragment of stalk of Pentacrinus jurensis, with faces very hollowed out, the
sutures more crenelated and the sutural impressions very deep. Natural size. ArmaçâoNova. Fig. 5 a, syzygal articular facet. Fig. 5 b, enlarged articles. Fig. 5 c, enlarged
articular facet showing the sutural impressions that go to the canal.
Fig. 6, 6 a. Another more normal fragment of the same species, from the same locality. Natural
size Fig. 6 6, enlarged articles.
Fig. 7. Complete interwhorl of the stalk of Pentacrinus lusitanicus, P. de Loriol, of natural
size. Fig. 7 a, syzygal articular facet. Fig. 7 b, enlarged articles.
Fig. 8, 8 a. Another complete interwhorl, of natural size. Fig. 8 b, enlarged articles.
Fig. 9, 9 a. another interwhorl of natural size. Fig. 9 b, enlarged articles.
Fig. 10. Another interwhorl of the same species, in which the articles are relatively a little
higher. Natural size. Fig. 10 a, enlarged syzygal articular facet. Fig. 10 b, enlarged
articles.
Fig. 11. Fragments of stalk of the same species, of natural size. Fig. 11 a, enlarged articular
facet. The originals of figures 7 to 11 come from Marmelleira.
Fig. 12, 12 a. Fragment of stalk of Pentacrinus subsulcatus, Munster, of natural size.
Fig. 13 Another fragment of stalk of the same species with flat faces, and two small lateral
grooves on each face. Natural size. Fig. 13 a, enlarged articles. Fig. 13 b, enlarged
articular facet.
Fig. 14 Another fragment of stalk of the same species, with flat faces and two impressions on
each face. Natural size. Fig. 14 a, enlarged articles. Fig. 14 b, enlarged articular facet.
Fig. 15, 15 a. Fragment of stalk of Pentacrinus Jaccardi, P. de Loriol, of natural size. Fig. 15
b, enlarged articles.
Fig. 16. Fragment of stalk of Pentacrinus incallidus, P. de Loriol, of natural size. Fig. 16 a,
enlarged articles. Fig. 16 b, enlarged articular facet.

PLATE XXVIII
Fig. 1. Complete interwhorl of the stalk of Pentacrinus penichensis, P. de Loriol, of natural
size. Fig. 1 a, articular facet of the whorled article. Fig. 1 b, enlarged syzygal articular
facet showing constriction of these thin articles. Fig. 1 c, these articles enlarged.
Fig. 2. Another fragment of stalk of the same species. Natural size. Fig. 2 a, interwhorl of the
same, enlarged, with 8 very unequal article and two thin ones following each other.
Fig. 3. Articular face of a thin article, taken from another specimen, enlarged.
Fig. 4. Another complete interwhorl, composed of thinner articles, of natural size. Fig. 4 a,
the same, enlarged.
Fig. 5. Fragment of arm referred to the same species as the stalks, natural size. Fig. 5 a,
brachial articles, enlarged.
Fig. 6. Another fragment of arms with pinnules, coming from the same plate. Natural size.
Fig. 7, 7 a. Fragment of stalk of Pentacrinus amblyscalaris, Thurmann, appearing typical.
Natural size. Fig. 7 b, enlarged articles of the same.
Fig. 8. Complete interwhorl of a stalk referred to the same species, with strong median keels
and thick articles scarcely enlarged in the middle. Natural size. Fig. 8 b, enlarged articles.
Fig. 9. Complete interwhorl of a stalk referred to the same species, with eight articles very
strongly keeled and granular, whose sutures are a little marginal. Natural size. Fig. 9 a,
enlarged articles. Fig. 9 b, Enlarged syzygal articular facet showing the protrusion of the
keel, not very accentuated in figure 9 a.
Fig. 10. Another small fragment of stalk also referred to the same species, with granular keels.
Natural size. Fig. 10 a, enlarged articles. The originals of figures 7 to 10 come from
Alcobaça.
Fig. 11. Fragment of stalk of Balanocrinus quiaoensis, P. de Loriol, of natural size; the faces
are very flattened, with a slight longitudinal median depression, the sutures are a little
crenelated. Fig. 11 a, enlarged articles. Fig. 11 b, enlarged articular facet. Mogofores.
Fig. 12. Another fragment of stalk of the same species, with the crenulations of the sutures
invisible and the median sutural depressions scarcely perceptible. Natural size. Fig. 12 a,
enlarged articles. Fig. 12 b, enlarged articular facet. Quiaios.
Fig. 13, 13 a. Another fragment of stalk of the same species. Fig. 13 b, articles of the same,
enlarged. Quiaios.
Fig. 14. Fragment of stalk of Balanocrinus penichensis, P. de Loriol, of natural size, (the
diameter is a little too large). Fig. 14 a, enlarged articles. Fig. 14 b, enlarged articular
facet.
Fig. 15. Fragment of stalk of Balanocrinus subteroides, Quenstedt, of natural size, (the
diameter is a little too large). Fig. 15 a, enlarged articles. Fig. 15 b, enlarged articular
facet. Murtedes.
Fig. 16, 16 a. Fragment of stalk referred with doubt to Balanocrinus subteroides, belonging
perhaps to a near species. Natural size. Fig. 16 b, enlarged articles.
Fig. 17. Another fragment of stalk of the same species, of natural size. Fig. 17 a, enlarged
articles. Fig. 17 b, enlarged articular facet.
Fig. 18. Another fragment of stalk of the same species, nearly cylindrical, which is rare. Natural
size. Fig. 18 a, enlarged articles. Fig. 18 b, enlarged articular facet.

Fig. 19. 19 a. Another fragment of stalk of the same species with strong sutural depressions.
Natural size. Fig. 19 b, enlarged articles.
Fig. 20, 20 a. Another fragment of stalk of the same species, of the smallest known size. Natural
size. Fig. 20 b, enlarged articles. The originals of figures 16 to 20 come from Quianos.
Fig. 21. Fragment of stalk of Balanocrinus pustulosus, P. de Loriol, of natural size. Fig. 21 a,
articles, enlarged. Fig. 21 b, articular facet of an article above the whorled article, very
depressed in the middle, enlarged.
Fig. 22. Another fragment of stalk of the same species, with sutural pores. Natural size. Fig.
22 a, enlarged articles.

PLATE XXIX
Fig. 1. Fragment of stalk of Balanocrinus pentagonalis, Goldfuss, of natural size. Baleeira
(Algarve). Fig. 1 a, 1 b. enlargements of the same specimen.
Fig. 2. Another fragment of stalk of the same species, of natural size. Praia de Joâo Vaz
(Algarve), Fig. 2 a, 2 b, enlargements of the same specimen.
Fig. 3. Fragment of stalk of Balanocrinus subteres, Agassiz, of large size. Monte-Junto.
Natural size. Fig. 3 a, 3 b, enlargements of the same specimen.
Fig. 4. Another fragment of stalk of the same species, of natural size. Fig. 4 a, 4 b. enlargements
of the same specimen. Monte-Junto.
Fig. 5. Fragment of stalk of Extracrinus subangularis, Miller, of natural size. Fig. 5 a, articular
facet with the articles in a crevice. Fig. 5 b, articular facet with the articles in relief.
Montemôr-Velho.
Fig. 6. Another fragment of the stalk of the same specie with the thin articles more visible.
Natural size. Monte-môr.
Fig. 7. Antedon Choffati, P. de Loriol, calyx of natural size, the largest known, seen from above.
Fig. 8, 8 a, 8 b. Another calyx, smaller with two series of cirri only on each face. Natural size.
Villa-Quente. Fig. 8 c, 8 d. enlargements of the same individual.
Fig. 9. Another calyx with the first radials very protruding outside, and the central-dorsal piece
rather conical. Natural size. Villa-Quente.
Fig. 10. First radial ring with the basal pieces of another calyx of the same species. Engenheiro.
Natural size. Fig. 10 a, 10 b, the same, enlarged.
Fig. 11. 11 a, 11 b. Another first radial ring belonging to the same species, of naural size. Forts
d'Alhandra.
Fig. 12, 12 a, 12 b. Calyx of Antedon gaioensis, P. de Loriol, of natural size. Moinho do Gaio.
Fig. 12 c, the same individual enlarged.
Fig. 13. Another calyx of the same species, of natural size. Moinho do Gaio. Fig. 13 a, 13 b,
the same individual enlarged.
Fig. 14. Small calyx referred to the same species. Natural size. Villa-Quente. Fig. 14 a, 14 b,
the same, enlarged.
Fig. 15. Calyx of Antedon Delgadoi, P. de Loriol, of natural size. Fig. 15 a, 15 b, 15 c,
enlargements of the same individual.
Fig. 16. Centro-dorsal piece of Thiolliericrinus Ribeiroi, P. de Loriol, of natural size. Fig. 16
a, the same, seen from the side and enlarged. Fig. 16 b, the same, enlarged, seen from the
ventral surface. Fig. 16 c, the same, seen by the dorsal surface, enlarged. Type already
illustrated (loc. cit).
Fig. 17. Another centro-dorsal piece of the same species, with articular faces of cirri similar to
those of other examples, of natural size, seen by its dorsal surface. Engenheiro. Fig. 17 a,
the same, enlarged, seen in profile. We do not see distinct articular faces at the bottom of
the small cavities. Fig. 17 b, the same, enlarged, seen by its ventral surface. Fig. 17 c, the
same, enlarged, seen by its dorsal surface, unique case in which the articular bourrelet is
not regular.

Fig. 18. Portion of a calyx referred to the same species, containing the dorsal pieces and the
first radial ring, of natural size. Engenheiro. Fig. 18 a, the same specimen seen by its
dorsal surface. Fig. 18 b, the same, seen by its dorsal surface, enlarged. Fig. 18 c, the
same, seen in profile, enlarged.
Fig. 19, 19 a, 19 b. Article of stalk of the same species, of natural size, seen in profile and by
its two articular facets whose direction is indicated.
Fig. 20, 20 a, 20 b. Another article of stalk, long and thin, in which, a rare case, the two
articular facets have the large axis in the same direction. Natural size. Engenheiro.
Fig. 21, 21 a, 22 b. Another stocky article, of the same species, in profile and on its two
articular faces, whose direction is given. Natural size. Engenheiro. Fig. 21 c, enlarged
articular facet; the transverse bourrelet is finely crenelated.
Fig. 22, 22 a, 22 b, Another article of natural size. Engenheiro. The large axis of the articular
facets is nearly a right angle, one opposite the other, that the illustration does not
indicate.
Fig. 23. Calyx of Thiolliericrinus insuetus, P. de Loriol, of natural size. Fig. 23 a, 23 b, 23 c,
the same, enlarged, seen by its three faces.
Fig. 24, 24 a, 24 b. Article of the stalk of the same species, the thinnest, with its articular
facets in their actual direction. Natural size.
Fig. 25, 25 a. Another elongated article of the same species, with one of the articular facets,
the other has its large axis at a right angle to it.
Fig. 26, 26 a, 26 b. Another thick article, almost a truncated cone, with its to articular facets
at a right angle. Natural size.
Fig. 27. Another article of natural size, in which, which is very rare, the large axis of one of
the articular facets is parallel to that of the other.
Fig. 28. Another large, thick article with articular faces at a right angle.
Fig. 29. The largest article collected, of natural size. The articular facets make a right angle.
Serra das Figueiras.

